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POSTIV-LOK 
END MILLS 


Putnam takes the shank 
off the end mill... 


... puts it on a holder thot 
soon pays for itself. 


Eliminate integral tapered shanks 
and cumbersome tool changing on 
heavy end mill jobs with the new, 
proven Postiv-Lok end mills. They’ll 
cut your end mill costs up to 25%, 
give smooth, chatter-free cutting 
through torque-aided locking. Write 
Postiv-Lok adapters 


for catalog on your letterhead. simplify change-over to 
small end mills, shell 
end mills and drills. 





FORM 3547 
REQUESTED 


mee ws > ae 


2985 CHARLEVOIX AVENUE DETROIT 7. MICHIGAN 













RADIUS FORMING 
TOOLS 





“TRU-LINE” PROFILE 
DRESSING TOOLS 





IMPREGNATED 
DRESSING TOOLS 





STANDARD 
DRESSING TOOLS 





“TRU-THREAD” 
THREAD 
DRESSING TOOLS 





DIAMOND 
GRIT TOOLS 
FOR THREAD DRESSING 


INDUSTRIAL 
DIAMONDS 


A Mountain of Light, and a Star 


When the royal crown is placed upon a British monarch’s head, the soft lights of 
Westminster Abbey dance upon some of the most beautiful jewels in existence, 
including two of the world’s greatest diamonds—the Koh-i-noor and the Great 
Star of Africa. 

The Koh-i-noor, or “Mountain of Light,” was found four thousand years ago in 
the legendary diamond fields of the King of Golconda. War, conquest, torture, theft, 
assassination and barter brought it to princes, moguls, shahs and rajahs, and brought 
tragedy, too, so the legend says, except when it was worn by a woman. Originally 
it weighed 800 carats, but cutting has reduced it to 106% and greatly increased its 
beauty. It adorns the front of the Queen’s crown. 

The Great Star of Africa, set into the top of the royal scepter, weighs 516) carats 
and is the largest cut diamond in the world. The original stone weighed 3,025 
carats (about a pound and a half) and although it was the largest diamond ever 
found, was, obviously, but part of a much larger stone, still undiscovered. 

The Great Star was found in 1905, just five years before this company was founded, 
and came from Premier Mine No. 2 in South Africa, which produces many of the 
fine industrial diamonds which we have imported for our customers during our 
43 years. Our field engineers are at your service. 


WHEEL TRUEING TOOL COMPANY 


5-3200 West Davison Avenue « Detroit 6, Michigan es £ 4 


ESTABLISHED 1910 
Offices in Principal U. S. Cities—Agents Throughout the World 


WHEEL TRUEING TOOL COMPANY OF NEW JERSEY 
33 West Street, Bloomfield, N. J. 


WHEEL TRUEING TOOL COMPANY OF CANADA, LTD. 
575 Langlois Ave., Windsor, Ont. 
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RUGGED, LOW COST AIR CYLINDER WITH BUILT-IN VALVE 
SETS NEW STANDARDS FOR FAST, PRECISIONOPERATIONS 








Built-in electrical operating controls, built-in 4-way 
valve, built-in dual piston rod speed regulators, all 
with a single air connection, simplify installation 
of economical pneumatic circuits. 








; Any repetitive push, pull or lift movement now explosive-hazardous areas with the built-in 
of done manually can be performed infinitely faster, explosion-proof electrically controlled valve. 
ef safer, and at lower cost with this unique, ‘The Bellows Air Motor gives you an entirely new 
tT electrically-controlled Bellows Air Motor. The conception of the productive possibilities of air 
i i range of work it can do is limited only by the ower. In the thousands of manufacturing plants 
Ot imagination of the tool designer or production where it is in use, it is establishing daily new 
it ae. records for cost reduction and improved pro- 
y | Unlike conventional air cylinders which require ductive efficiency. In metal working, in plastics, 
° | separate remote valves and cumbersome piping, ' woodworking, in any industry you can name, 
7 The Bellows Air Motor is a complete power unit, these os power units are _— the 
5 | le is compact, fee into crowded quecers, cn “QR C OE ole eee 
» 2 moving machine elements. It is fast, responds looking for ways to do old and new jobs better. 

to a starting impulse instantly. It is safe. Its 
, low voltage operation simplifies wiring. It is WRITE FOR THIS FREE 36-PAGE BOOKLET 
. sturdy, records of 10,000,000, 15,000,000, even jree iy tHese nxn nen | si] 
P 30,000,000 cycles without maintenance or repairs THE STORY OF “CONTROLLED-AIR-POWER’— | - e 

are commonplace. WHAT IT IS DOING FOR OTHERS—WHAT IT f 


on Fron 
CAN DO FOR YOU. THERE IS NO COST, NO = 4 agreement 
OBLIGATION. ADDRESS: DEPT. TP-553, THE ahi 


ORT 


The Bellows Air Motor is made in a wide range surows co, SELLOWS BLDG. AKRON “4 le 

of mounting styles; in five bore sizes to meet owi0. Ask FOR BULLETIN CL-30. a ae 
; varying power requirements; and in standard sore oe 
stroke lengths up to 48”. For mechanical or The yee ' 
s manual operation the Air Motor can be equipped Bellows Co. b a ag 
4 with a built-in manual valve, or for operation in AKRON 9, OHIO 1464-1 


BELLOWS “CONTROLLED-AIR-POWER” DEVICES FOR FASTER, SAFER, BETTER PRODUCTION 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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i catalog TOOLING and PRODUCTION’S great appeal is to those men who operate the plants and 


divisions of industry, their production departments and their toolrooms. It is they who 
collectively are charged with the responsibility of manufacturing their companies’ products 
precisely, efficiently and profitably. 

They have the influence that enables them to adopt the ideas and the processes which 
TOOLING and PRODUCTION describes in every issue AND the authority to recommend, to 
specify and/or to buy everything that may be needed to reduce costs, increase production or 
improve quality. These men for whom, each month, our editors seek out or write TOOLING 
and PRODUCTION’S meticulously accurate stories of “Know-How” and “’Tell-How” are T & P‘s 
exclusive Cycle of Buying Influence (CBI) in their plants. 

Every copy is directed to these men by name, by title and by company address. Please see 
our CCA verification. 

U. S. rate of subscription for schools, libraries and individuals other Pe ‘renee is $6.50 per 
year. Foreign subscription is $10.00 per year, and single copies are $.75 





It's easy to find 
the exact price 
to you in the 
new illustrated 
NET Price List 





Copyright 1953 by Huebner Publications, Inc. 
Acceptance under section 34.64, P. L. and R. authorized at Louisville, Kentucky. 
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Here it is! Kearney & Trecker’s new Special Machin- 
ery Division — nearly 200,000 sq. ft. of new plant with 
new tools and equipment. An experienced, fully-staffed 


INCUBATOR... for 


This plant is being built for you . . . to 
engineer new production methods — 
to build the large or small special 
machines, tools and fixtures you need 
to improve production and cut costs. 


Production behind schedule? 

Costs going up, up and up? 

Will special machines, special tools and fix- 
tures or special arrangements of standard ma- 
chines help you solve these problems? 

Then why not be among the first to take ad- 
vantage of the 5-million-dollar-plus investment 
that Kearney & Trecker is making in new plant, 
new tools and new engineering to help you 


solve them. 


Kearney & Trecker is no newcomer to the 
field of special machine tools and allied special 
equipment. During the past 50 years millions 
of dollars worth of Kearney & Trecker special 
machinery has been produced for plants all over 
the world. And that doesn’t include the 60,000 
standard Kearney & Trecker milling machines 






















team of sales, engineering and production experts is 


ready and waiting to serve you... by engineering new 
production methods, 


Production Ideas 


and other machine tools so well known and so 
widely accepted everywhere. 

Kearney & Trecker is already working on 
new production ideas, new equipment and tool 
designs to be produced in this plant. Kearney 
& Trecker Special Engineering and Methods 
Analysts are ready right now to serve you with 
(1) Prompt response to your inquiry, (2) Im- 
mediate engineering help on your problem, 
plus, (3) The newest, finest and most complete 
facilities to build the special equipment you 
need — big or small. 

Phone, write or wire The Special Machinery 
Division, Kearney & Trecker Corporation, Mil- 
waukee 14, Wis., today. Get the facts about 
Kearney & Trecker’s Special Machinery Divi- 


sion and how it can serve you. 


SEE ADVERTISERS INDEX. BACK OF BOOK. FOR INFORM-A-GRAM KEY NUMBERS 





_ tere a Cincinnati Press Brake 
‘Saves 3 ways... 


Built at The Maryland ' 
dock Company, for the Wan. 
inghouse Corporation 
these vi % condensers are 
some largest ever 
constructed. 


pt sane nt gg Nl s coumbeny, of The 
oer ad Company, 
Baltimore, Ps sol 


THE 


ie TIME 
‘\ NUMBER OF 
OPERATIONS 
\\ MATERIAL 


Crimping plate up to 3” thicknesses 
has cut roll-forming time in half at 
The Maryland Drydock Company. 


The press brake crimps the ends of 
the plates with special dies, and has 
eliminated both the costly burning 
operation, arid the loss of 15” to 18” 
of the ends of the plates. 


Write for the NEW 72-page Press 
Brake Catalog B-4. 
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GORTON 222 Hox High Production 


fy Automatic Profiling 
F of CAM AND CAM-LIKE 


SHAPES 


























Gorton Contour Mill, CM-12, Produc 








es Extreme Accuracy 


and High-Surface Finish with Minimum Maintenance 


This machine produces highly accurate, 
identical pieces — complicated cam shapes, 
external or internal, or continuous grooves 
and slots of irregular radii. The Gorton 
Contour Mill is easy to use and versatile 
— a simple tracer-controlled, vertical-head 
milling machine with two rotary power- 
driven tables. No complicated electronic, 
hydraulic or pneumatic controls. 


CAPACITY ... 


Wide spindle-speed range — 300 rpm to 10,000 
rpm — for either high-speed steel or carbide 
cutters, burrs or grit grinding wheels. The 16- 
inch master-copy table easily accommodates 
larger master cams. Several thin cams can be 
stacked and profiled at once. 


EXTREME ACCURACY... 

Operation depends upon a heavy, single- 
pivot beam which provides more accuracy 
than can be built into the tooling. A choice 
of several reduction ratios adds to accuracy 
and provides low micro-inch finishes. The 
reduction ratio principle produces piece 
parts to closer tolerances than those of the 
master. 


CUSTOM-DESIGNED ... 


The basic machine is standard, but each mill 
is tooled for specific work. Because all machine 
elements are individually motor-driven, the ma- 
chine can be adapted to a wide range of appli- 
cations. Write for complete details and your 
copy of Special Bulletin 2390-C- 1205 


GEORGE GORTON MACHINE CO. 


1205 RACINE STREET ¢ RACINE, WISCONSIN, U.S.A. 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 





ONE Brehm Die 
using various cutting adapters 


.045 Brass 


.022 Steel 


.200 Steel 


Reduces Original Cost... Cuts Operating Costs ! | 


When model or part changes interrupt production, only the cutting 
adapters of a Brehm Die need to be replaced to continue full produc- 
tion. Don’t overlook the fact that a single Brehm Die, using various 
cutting adapters, greatly reduces the original investment, to say nothing 
of reducing current operating costs. 

The Brehm “Shimmy” Die has angular cams which cause the shearing 
edges to cut four ways in a single press stroke. Higher production and 
lower costs are possible because “pinch” and slow, costly “horn” trim- 
ming operations are eliminated. Materials, thicknesses, shapes and sizes 
can vary. Such as gold, silver, plastic, rubber, aluminum, copper, brass, 
zinc, stainless or mild steel. A refrigerator door, the case of a lady’s 
watch, an artillery case, a business machine, aircraft or automotive part. 

Perfect edges, clean, without burrs or distortion at the trimmed edge. 
Contours can be straight or curved, with single or multiple notches and 
projections. 

For a free Brehm Die Catalog, write today. If you wish, and without 
obligation, send us your blueprint or the part for complete information 
or quotation. 









THE 


SHIMMY Bf Brehm 
TRIMMING DIES 






BREHM DIE DIV., DEPT. 13 SPRINGFIELD, OHIO ’ 
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Talk 
of the 
Month 
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The Automatic Factory? 
by D. S. Harder 


Vice President, Manufacturing 


and D. J. Davis 


FORD MOTOR COMPANY 
Dearborn, Michigan 


Industry today is in the midst of 
a continuing plant expansion and 
improvement program which began 
during World War II and has con- 
tinued since the early part of the 
1940 - 1950 decade. 

Fortunately, during this period, a 
considerable amount of plant expan- 
sion for production of domestic 
products was possible to take care 
of our expanding population. Im- 
mediately after World War II, the 
emphasis was often on production 
without regard for long term mod- 
ernization of plant and production 
processes. Since then, however, 
there has been sufficient time to 
plan for many facilities which are 
new from the ground up and which 
utilize the latest known devices for 
production at a lower cost and a 
higher quality. 

Some of these newer facilities 
have been publicized in the news- 
papers, magazines and trade jour- 
nals of the country, and many peo- 
ple have the impression that a large 
number of automotive factories are 
now completely automatic. 


This is not the case, and we feel 
that the completely automatic fac- 
tory is still some distance in the fu- 
ture. We do have, however, some 
new factories which are based on 
the automatic handling of parts in 
some departments; and, the future 
will see new plants with a greater 
percentage of automatic operations 
as our manufacturing engineers and 
the builders of our machinery and 
equipment take advantage of the 
experience gained in the latest pro- 
grams. 

Please keep in mind that we are 
talking about automotive factories. 
Our plants are ordinarily quite 
large, containing as much as one 
million square feet of floor space 


. » « Continued on page 32 


From a paper presented before the recent SAE 
National Production Meeting held at Cleveland, 
Ohio, under sponsorship of the Seciety of Auto- 
motive Engineers, Inc. 
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Precision in every respect, Pratt & Whitney Kellerflex Burs give more 
efficiency . . . cut faster, smoother, longer than any other cutting tool 
of this type. Here are some reasons why: 


CORRECT DESIGN — Rake angle, flute helix, spacing are right for your jobs 
because P&W leads in scientific Bur Engineering. 

FINE MATERIALS — Correct grade of carbide and expertly heat-treated high 
speed steel, mean keen cutting edges and longer cutting hife. 

MASTER-GRINDING by MACHINE — From hardened solid blanks was origi- 
nated by Pratt & Whitney to assure complete concentricity, uniform flute 
spacing and form, and superior balance so essential to smooth cutting 
without chatter or bounce. No hand-ground bur can match this perform- 
ance. At P&W, “machine-grinding” means “100% by machine’ — human 
error is eliminated. 

EXACT DUPLICATES — All P&W Burs of the same size and shape (there are 
14 standard shapes plus dozens of specials) are exactly alike. You can 
order replacements by number and always get identical performance. 


GET COMPLETE, MONEY- 
SAVING INFORMATION NOW. 
Write on your Company letterhead 
to the Pratt & Whitney Branch 
Office nearest you —or direct to 
West Hartford. Ask for the new 
P&W Kellerflex Bur Catalog. 


rn  )  -  ©  © e 


CUTTING 


DIFFERENT JOBS 


useD ON KELLERFLEX 
FLEXIBLE SHAFT MACHINES... 


... like the Series M shown above, you have smoothness, ample power 
and speed range to obtain maximum performance from Kellerflex 
Burs. Smaller and larger models are also available. Write on your 
Company letterhead to the Pratt & Whitney Branch Office nearest 
you — or direct to West Hartford. Ask for Circular No. 521-2 on the 
“Series M’ Machine. 


Prart « Witney 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U.S. A. 
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18” HEAVY-DUTY 


%& Drills 1” cast iron, %4” steel x No. 3 Morse Taper, 62” spindle 
travel yr HEAVY-DUTY GEAR-DRIVEN POWER FEED TO TAKE FULL 
ADVANTAGE OF THIS BIG TOOL AND JOB CAPACITY. 


An 18” heavy-duty drill press, with larger tool and job capacity, 
PLUS a heavy-duty GEAR-DRIVEN power feed to make effective use 
of its capacity — those are the brief facts about this fine new Clausing 
development. 

The power feed, with its large heavy-duty gears, is positive and 
sure — NO belt slippage to reduce power. Feed selection is instant 
— BY DIAL — no belts to change. Add the Clausing features of 
new spindle bearing engineering, vernier depth stop, and ex- 
clusive head and table positioning mechanism—and you 
know this is a tool that can save you plenty on both set-up 
and operating time. Get all the facts — send for new litera- < 
ture today. 





at @ | AUSING| CLAUSING DIVISION anas press company 


raseisie 5-115 N. PITCHER ST., KALAMAZOO, MICHIGAN 
TOO 








ATLAS PRESS COMPANY 
c 7AN US 


KALAMAT 
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26-year record proves DUMORE GRINDERS 


give low-cost, accurate service 


Mounted on a Universal 
Grinder, the Dumore op- 
erates at a spindle speed 
of 40,000 rpm. Work 
speed is 300 rpm. 








How DUMORE insures high-speed internal grinding 
with mirror finish ...at low cost 


ANUFACTURING drill chucks requires a diffi- 
cult jaw grinding operation. Smooth finish and 
correct back taper are necessary. And each day, the 
grinder must stand up under millions of hammer-like 
blows transmitted by the jaws to the grinding wheel 
and spindle bearings. 
Since 1927, this chuck manufacturer has used 
DUMORE precision grinders. Here is his report: 
“Our Dumore No. 5 units operate 100 hrs. per 
week for the internal grinding of 3 open jaws for our 
¥" to 1” plain bearing key type chucks. The material is 
60 Rockwell C hardness alloy steel and we remove .005”. 
“The Dumores are well adapted to this fine work 
and produce a glass-like finish. Their sturdy power 





transmission, solid spindle shaft, self-oiling features, 
air-cooled motor and variable speeds make them ex- 
ceptionally well suited for this work. They deliver 
continuous operation with little effort and very low 
maintenance cost.” 

If you are seeking a way to im- 


GE prove your internal grinding opera- 
la tions, investigate the advantages 


JjuoRg Dumore grinders can provide. Get 


D the details from your industrial dis- 


tributor or write direct: 


THE DUMORE COMPANY 


1313 Seventeenth Street e Racine, Wisconsin 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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THERES A DANLY STANDARD 10 MEET 
VOUR DIEMAKING SPECIAICATIONS 


In nearly every instance, Danly can meet your diemaking speci- 
fications with standard Danly Die Sets and standard Danly Die- 
makers’ Supplies. Eliminate delay between design and produc- 
tion... you can be sure of prompt delivery from completely 
stocked Danly branch assembly plants located in major tool- 
making centers. 


More than 30 years’ experience in supplying diemakers’ needs 
has established Danly’s reputation for design excellence and 
dependable accuracy. Diemakers everywhere prefer Danly! 


Plan now for faster tooling and longer production runs at less 
cost... with Danly Die Sets and Danly Diemakers’ Supplies. 


Call Your Local Danly Branch Today! 








DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue 


*CHICAGO 50___2100 S. Laramie Ave. 
*CLEVELAND 14___1550 East 33rd St. 
3196 Delphos Ave. 
1549 Temple Ave. 


*DAYTON 7 
*DETROIT 16 
*GRAND RAPIDS 


113 Michigan St., N.W. 
INDIANAPOLIS 4 5 West 10th St. 


*LONG ISLAND CITY__47-28 37th St. 
*LOS ANGELES 54__Ducommun Metals 
& Supply Co., 4890 South Alameda 
MILWAUKEE 2_111 E. Wisconsin Ave. 

*PHILADELPHIA 40 
511 W. Courtland St. 
33 Rutter St. 


*Indicates complete stock 


*ROCHESTER 6 


Chicago 50, Illinois 


DIE SETS AND DIEMAKERS’ SUPPLIES 
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JONES & LAMSON GUARANT 
CLASS Ill THREADS 
with REPETITIVE ACCURACY! 


J&L Automatic Opening Die Heads are sold with this 
guarantee: that your threads will be held consistently within 
the exacting Class Ill tolerances for form, lead and pitch 
diameter, throughout the long life of the J &L chasers. 





Some of the reasons why: 


COMPACT, RUGGED DESIGN 
GIVES MAXIMUM SUPPORT TO 
THE CHASERS. J & L Dies are made of 
solid steel, no built-up sections, hard- 

ened and precision ground throughout. 

Chasers are supported at the point of, 

and in the direction of, maximum strain. 
































THREAD FORM, HELIX, PRECISION 

POINT HEIGHT, ARE ALL GROUND 
INTO CHASERS AFTER HARDENING. 

This gives you a freer cutting tool, 

operating with minimum wear and 
repetitive Class III accuracy. The high 
precision of the J & I, chasers is main- 
tained in the Die by exclusive chaser 
holding features. 















4 
RADIAL CHASER 
TYPE 
Capacities from 
#8 to 44" 





EASY, CONTROLLED RESHARPEN- 
ING. J & L chasers are resharpened in- 
dependently of the holders or dies. In- 
structions are simple, easy to follow. 
Eliminates guesswork. Exclusive hold- 
ing features assure accurate resetting. 





8 Only J&L Die Heads and Chasers 

BP give you ALL these features. Write to 

oo ie > ° 
5. Dept. 710 for illustrated catalogs and 


complete information. 














TANGENT CHASER 
TYPES 
Stationary and Re- 
volving. Capacities 
from #4 to 2” 


| JONES & LAMSON ey ss 


r 
JONES & LAMSON MACHINE CO.,519 Clinton St, Dept. 710, Springfield, vt,uSA KOO. DIE HEAD DIVISION 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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New 1953 DoALL Precision Surface Grinders 
Establish New Standard of Performance 


THE test described above is just one of several that prove the accuracy, 
rigidity and matchless performance of DoALL Surface Grinders. 


There is no give, nO wheel ride-up, no play in a DoALL Grinder. Accurate 
duplication of parts, time savings and elimination of spoiled pieces are 
the advantage of true precision work. With a DoALL Surface Grinder your 
operator will not have to remove the work from the chuck and measure 
it for size. The DoALL Grinder will accurately produce parts to 4 predeter- 
mined tolerance from the hand wheel setting. 


Surface grinding is often the starting point for accurate work and generally 
the finishing point when close tolerances are required. There is no substitute 
for perfection in surface grinding—can your grinder pass the DoALL test? 


Proof of these claims can be yours without cost OF obligation. Simply 
ask for a free demonstration. Operate a DoALL Surface Grinder in your 
plant, on your own work, and see how precision grinding will reduce Op- 


erating costs. 
Call your local DoALL Sales-Service Store, or write: 


THE DoALL COMPANY 


254 N. Laurel Avenue Des Plaines, Winois 


CALL 
DoALL 


See your 
Classified 
Phone 
Directory 
for Local 
Sales-Service 
Stores 
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Check handwheel setting. 
Then raise wheel. 



























ower wheel to 
same setting 
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New Models. - » New Sizes 
DoALL Surface Grinders 
for TOOLROOM and 
PRODUCTION Work 


; Patented Coo] Grinding 
Time Saving Accessories 
1 D-6 Models—6” y 19” 
E sizes. Manual and hydrauli 
a 7” wheels, 

g D-8 Models—g” 
q 4” wheels, 
©peration. 
D-10 Models—10” , 30” with 10” of 
14” wheels. 12%” work height capac. 
ity, all models, 


Table travel s 


Available with new recirculating “Cool. 
Grinding” System, 

Complete line of 
SOries for surf 
grinding. 

















x 24” with 10” ° 


r 
Manual and hydrau 


lic 


Model D-10 Grinder with com- 
>ctric remote 
Peed UP to 100 fpm. plete automatic, electric re 
control system 












attachments and accese 


ace, cylindrical and form Write for NE Ww Catalog 

















TOOLING and PRODUCTION 


inexpensive 


... Money Saving Accessories 


For Your Plant 
rs 


Each of the accessories illustrated and described below was designed and built for a 
definite need and used in our own plant before being offered to industry. They require 
a relatively small investment, yet will save you money every day. For further informa- 
tion, write for the folder offered below. 











DRILL ROD RACK 


LEADER PIN OILERS 





Eliminate trouble and waste effort with Eliminate wear on your die sets with With this Acro lubricator, you can lu- 
this modern method of storing drill these leader pin oilers. Acro Pin Oilers, bricate oil ring, capillary, ball or roller 
rod. Put the Acro rack in a central lo- as illustrated, fit over each leader pin bearings on electric motors, blowers, 
cation of each department and make it and seals in place with a rubber neo- lineshafts and similar bearings for peri- 
simple for each mechanic to select cor- prene washer. Each cup is filled with oil ods as long as six months to one year 
rect rod size in a hurry. It also provides so each downward stroke brings bushing with one filling. You can save 50 to 95 
a visual inventory for checking rod in contact with oil and each upward per cent in oil consumption, practically 
replacements. stroke distributes oil evenly over leader eliminate maintenance labor and burned 
Accommodates 26 letter sizes, 52 pieces; pins. Eliminate bushing wear, leader pin out bearings due to faulty hand oiling 
47 fractional sizes, 138 pieces; 60 num- scoring, and maintains die accuracy. Die and guesswork. In addition to savings 
ber sizes, 304 pieces. Fractional sizes sets equipped with Acro Pin Oilers have effected in labor and maintenance, Acro 
graduated in 64ths from 1/32” to 14” run under tests for several weeks to a lubricators soon pay for themselves in 
and in 32nds from 14” to 1” included. month without refilling. oil savings alone. 








DIE SET PULLERS 


The principle of the Acro Die Set 
Puller is to remove the punch hold- 
er from the die shoe by a straight 

upward pull, whereby punch Free 
holder travels upward from die 
shoe axially, leaving both leader 

pins simultaneously. This is ac- D ata 
complished only by use of the 
indexed screw wrenches which covering each of these 
act as indicators, controlling the fitabl Pig 
upward travel. This is an exclu- Gremiane aessssenes & 
sive patented Acro feature, found included in our folder. 
only in Acro Die Set Pullers. Write for bulletin TP-52. 


( : O 330 EAST RESERVOIR AVE. 


MILWAUKEE 12, WIS. 





METAL STAMPING CO. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 

















CONTACT YOUR LOCAL LATROBE REPRESENTATIVE 


Latrobe, Pennsylvania 


Yo) (-¥ cele |tla-) a-ak e) mmm D) ote) a @7- WAV A ol DENS) (<1 2105 


BRANCH OFFICES AND WAREHOUSES IN PRINCIPAL CITIES 


ELECTRITE 


6-6-M2 


ELECTRITE 


TATMO 





ELECTRITE 


CO-6 
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Che Seta Gar 
A START FOR THE FUTURE 


% \ 





* ¥ 


USE UNBRAKO BUTTON HEAD 
SCREWS on _ transportation 
equipment—door and win- 
dow frames, paneling, seats. 


SABRSRASARA SR RRA SS SE 


~ 
< 
4 
o% 
~ 
~ 
a 
4 
\ 
aw 
‘ 
A. 
\ 
4. 


TEEERREEER 





On textile machinery—slash- 
ers, twisters, bobbin shields. 








t 
| 
| 








UNBRAKO BUTTON HEAD SOCKET SCREWS feature the of marred or mutilated heads; fully formed threads— On sheet metal assemblies— 
following: threads to head; low head height; nonslip Class 3 fit; heat treated alloy steel; standard sizes beverage coolers, gasoline 
internal wrenching; hex socket that minimizes possibility from #8 through %"' diameter. pumps. 


Have you checked our Unsrako standards? 


We suggest you do, because a standard UNBRAKO 
delivered from your distributor’s stock means faster 
and better service. A standard will do the job as well 
as a special at much lower cost. For details about 
UNBRAKO Standards, write SPS, Jenkintown 36, Pa. 





UNBRAKO SOCKET SCREW DIVISION | ‘Sps | 
® 5 i 


Write for UNBRAKO Standards 





JENKINTOWN PENNSYLVANIA 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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cmon MILLIONTHS 


2500 SERIES 

HEAVY DUTY 

MOTORIZED 
SPINDLES 


For 
Surface Grinders, 
Planers, Boring 
Mills and other 


Machine Tools 


They have the extra power, 


for MORE PRODUCTION use these P-2500 Series Spindles. 
BETTER SURFACE FINISHES ( bearing capacity and rigidity to 


do the job. 


TOLERANCES IN THE MILLIONTHS Write for new Catalog No. 58A 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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is ~ A T gz A X eee the finest of cutting tools. 


is for ¥ I & HT eee they’re precision ground-from-the-solid. 


is for A Cc T I 0 Re ee @ when Atrax tools solve difficulties in your 


production line. 


* 
is for X - T a A $ eee Atrax tools give with longer service, less 
trouble, better profits. 


Representatives and Distributors in principal 
cities in United States and Canada. Write for 
name of representative in your area. 


Send for 
complete 
catalog 
NOW! 


COMPANY connecticut 
CONNECTICUT 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 








FOR ALL YOUR DIE SET NEEDS... 


a 


Precision Workmanship, Wide Range 


} SE of Die Set Sizes, Safer, Easier to Handle 
YEE ¢ Kalamazoo, Mich.—Phone 7988 

+ © aiiinagstis, teeliae Superior precision workmanship, wide range of die sets and 

wv exclusive Safety Flanges, Lock Jaw Lifting Device and E. Z. Lift Sling 
Chain speed die production from bench to press and eliminate needless risks 
in handling die sets. Risks that might easily injure the hands of skilled die 


makers, ruin costly dies in process or completed, or even damage press equipment. 


/ 


/ 


@ Chicago, til.—CEntral 6-3869 
' © Dallas, Tex.—-Riverside 5138 

© Syracuse, N. Y.—2013 James $t, 

© Rockford, I1!.—Phone 3-3991 

© 9, beudk, MecAeies o0nE Superior engineers will help determine your needs and can show you how 

© Mabsindhiiictiaadian hia Superior Die Sets have eliminated these handling dangers. 


© Dayton, Ohio—Hemicck 6209 


® Atlanta, Ga.—ATweed 777} Write for free descriptive cata- 
log No. B-100—th STEEL PRODUCTS CORP. 
© Detroit, Mich.— Lincoln 1-2836 complete details rs oy pane ? u o E f } °o R 


2754 S. 19th ST MILWAUKEE, WIS 
cen cut your Die making costs 
and speed handling. 













I LIT® pacatr ‘iE 
A Low Cist PORTABLE 7 


HIGH FREQUENCY 
niduction 


HEATING UNIT 




















© SMALL AND COMPACT This versatile unit is priced so low that every shop 
Conveniently operated on 


“ag teen may now take advantage of modern induction heat- 
ing necessary. ing techniques to improve quality and to increase 
®@ ECONOMICAL OPERATION production. Its simplicity of operation eliminates the 


No special power installa- need for skilled personnel. 

tion required. Operates on 
110 volts, 60 or 50 cycle 
line at unity power factor. 


Complete unit with line 
connection and load coil. 


The Lepel Model 2 KW will meet the requirements 


© FULLY GUARANTEED of machine shops, toolrooms, research laboratories $870 
Guaranteed for continuous and educational institutions. It is especially suitable * 
= cycle and stated per- for hardening, brazing and soldering small parts f.0.b. factory 
ormance, 


of either ferrous or non-ferrous metals. 


WILL HEAT TO 1500° F. 


Yg"" steel rod 1" length in approx. 1 second 









yr" oe * = 3 seconds 
— + > OR e "15 seconds 
wo Pe Te © ” "60 seconds 


Will melt 4 ounces of brass or steel in 4 minutes. 
Equally well suited for heating of non-ferrous metals. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 


All Lepel equipment is certified to comply with the requirements of the Federal Communications Commission. 
WRITE FOR LEPEL CATALOG TP-5 
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you should use the NORBIDE 
Pressure Blast Nozzle: 





1. More service per dollar cost (750 hours silica sand — 
1500 hours steel grit or shot). Norton guarantees this 


minimum service. 


2. Decreases air consumption from 10 to 20 percent as 


compared with iron nozzles. 


3. Maintains stream contour and abrasive velocity. 


NORTON COMPANY 


WORCESTER 6, MASSACHUSETTS 


= 








Only the diamond is harder . 
WNORTONY — 


23 


SONS Wy, 


















Gilaking better products to make other products better 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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Sharpening on 
Peter Wolters 
ST 2 is simple 
enough to be 
handled by 
unskilled 
operators. 








The entire cutting edge of a carbide tool can 
be lapped on this machine in one, rapid, ac- 
curate, pre-set operation, even if it includes 
planes of two different angles. Tool support 
and special swivelling device enable you to lap 
cutting edges and radius without unclamping 
the tool. Furthermore, no change of wheels is 
necessary between grinding and lapping. The 
outer of two concentric diamond wheels pro- 
jects for rough grinding and a lever advances 
the inner wheel for finishing. Various tool 
holders are available for lapping a wide range 
of shapes. A centering microscope, of 20X 
magnification, can be used to pre-determine 
radius of the cutting tool and to examine the 
cutting edge. 


Get in touch with us and see how much time and money this unit can save 
in your plant. Write for bulletin or have our representative call on you. 


COSA cree 


tN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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HE 












FRORIEP 


Horizontal Floor Type 
Boring & Milling Machine 





IS FASTER 
AND EASIER 


é 





push button 
remote control 
eliminates operating levers 
e+. reduces time-wasting steps 
between workpiece 
and operating panel 













a without special set-up or 


Sturdy, extendible, carrier sleeve oun 
workpiece. 


apis cutting capacity with high speed 









Perhaps a Froriep machine is what’s needed to improve your operation. We will be happy 
fo send more information, or have one of our representatives call on you, if you wish. 


COS A CORPOR ATION | Your source for all Precision mai | 


405 Lexington Ave., New York 17 from Small Bench Lathes to Large | 
IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich. 








SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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MASTER COLLETS AND FEED FINGERS | 


For Progressive Screw Machine Plants 


The Only MASTER - COLLET 
With No Work Pressure 
on the Screw. 


j ge 


Pads Cannot Work Loose 
No Screws No Pins 


Pads interchange with Masters for different makes of 
machines having the same capacity. 
Write for descriptive Bulletins. 


HARDINGE Master Feed Fingers with Adjustable Tension - provide 
tension change to suit varying requirements. 

° ._ am - eeve ¥ a 
Se 


ae 
‘ iets Pads Steel Pads Cast Iron Pads 





To increase tension, turn sleeve 
HARDINGE BROTHERS, INC., ELMIRA, 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Now, Art Steel Company, one of the lead- 

ing manufacturers of steel office equipment 

— Steelmaster — credits Bliss with an im- 

portant role in its progress. For Art Steel 
has looked to Bliss since 1923 for engineering counsel 
and the right press for each operation. Seventy-three 
Bliss presses making up 97% of Art Steel’s press 
equipment attest to the fact that Bliss has justified 
this confidence. 


Asked why the continued preference for Bliss 
presses, Art Steel officials sum it up in one word — 
“dependability”. 

And that’s why hundreds of sheet metal plants 
throughout this country and abroad specify Bliss 
presses more than any others. Whether your require- 











ae ec ree A ener seca encven mens maemo eo 


ments involve mechanical or hydraulic presses... 
high speed or normal speed . . . straight side or gap 
frame . . . it pays to call for a Bliss engineer. He can 
show you why Bliss belongs in your press room, too. 


E. W. BLISS COMPANY, CANTON, OHIO 
E. W. Bliss (England) Ltd., Derby, England 
E. W. Bliss Company (Paris), St. Quen sur Seine, France 


U. S. Plants in Canton, Salem and Toledo, Ohio; and Hastings, Michigan. Branch 
offices in Chicago, Cleveland, Dayton, Detroit, Indianapolis, New Haven, New York, 
Philadelphia, Rochester, Toledo; and Toronto, Canada. West Coast Representatives: 
Moore Machinery Co., Los Angles and San Francisco; Star Machinery Company, Seattle. 
Other representatives throughout the world. 


on your press 
is more than a name 
... it’s a guarantee! 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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adard Webber Accessories 


for Dimensions under 12” 


& 








coh 


WEBBER Standard Accessories are designed fc 
alias relalekelgeMh A A-10]ol-1am @lelel-Mi-llola telaleMela-ma-tae 
mended for measurement under 12 Gage bloc: 
holders, jaws, center point, scriber and base can | 
aolinl o}ial-te Mlaliemte in Ze lal -1h MehMetailel | Me Lele[-1 th 10] al ola-Tal: 


Kon Zel0) ame lalemmlary ol-laslela 





2 


Heavy Duty Blocks 


relate my -\aa=s--10) a (= * 
for Dimensions over 12” 


Sim weiticn 






No workpiece too large, infinite 
el i-lali-te Mel Lelaayexs aws, center 
Told) ol-1are]alem olelt-Meohac-im@malel-me ele liste mele}: 


ohilelaM mel i-lali-tem-teelalidiealeliiloltelel-1-)4- 





lo} Loker «ammo o) oles tht- meni a-el dle) al mal ela 





- taining + .000005” over entire buildup 
— 


cy Weck am: ymone @. THE WEBBER GAGE COMPANY 


12903 Triskett Road °¢ Cleveland 11, Ohio 


and ACCESSORIES a" 
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Improved, simplified i 
casting is accomplished, in: 

For example, the Forney 4 
with a 2-dimension Turchan Hy 
work of profiling and boring f 
Turchan method of tracer-con 





This view of the automatic 
tracer control shows stylus 
and template for profiling 
final drive mount. The exact 
form is reproduced with 
speed and accuracy that is 
onmatched by conventional 
methods. 








SEE ADVERTISERS INDEX, BACK OF BOOK. FOR INFORM-A-GRAM KEY NUMEERS 





Beautifully modern yet accessible — that’s the No. 
1218 Hydrabrasive! There’s none of the so-called 
“modern design” that’s only window dressing, with 
operating parts blocked by streamline covers. On the 
No. 1218 notice how the hydraulic pump and tank unit 
rolls out on wheels for easy servicing. Also note the 
convenient electric control panel that fully meets J.I.C. 
codes. These are only two examples of Abrasive unit 
design that means complete accessibility. 

The No. 1218 is built for today’s high production 


PWT 444 = 


PRODUCTION 
ACCURACY ry 


TOOLING and PRODUCTION 





grinding schedules. It speeds up all types of surface 
grinding, and its accuracy is a delight to operator and 
owner alike. Hydraulic operation provides table speeds 
from 1/2 to 90 ft. per min., with 3/8” of cross feed 
in 1/5 of a second. Specifications include: wide cross 
travel (12”) and moderate table length (18”); saddle 
ball ways; and 3 HP spindle motor driving a standard 
12” wheel. Write for latest complete catalog describing 
No. 1218 Hydrabrasive. Abrasive Machine Tool Co., 
16 Dunellen Road, East Providence 14, Rhode Island. 





FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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| WHITNEY CHAIN 


links AF up with... pRODUCTO 


DIE SETS 

















MATERIAL 
%4" SAE 3140 hot rolled steel in 
coiled stock. 
OPERATIONS 


Station No. 1 — Whitney Chain markings 
clearly embossed on each 
link. 

Station No. 2 — Four holes, two to a link, 
rough pierced. 


Station No. 3 — Two chain links blanked out on 


Tough, 14 inch-thick hot rolled steel chain links are not an 
each press stroke. 


easy stamping job... especially when heavy production 


TOLERANCES 
Hole diameter + .0005” — .0005” 
Hole centers + .001” — .001” 
Link Contour + .005” — .010” 


must be matched with close tolerances and excellent finish. 


Here are the figures as this job rolls along at Whitney 


Die Set face parallel to feed slot + 002" — .002" Chain on Niagara presses equipped with PRODUCTO 4-pin 
PRODUCTION RATE progressive die sets. It’s typical of the way Producto 
153,000 links blanked per 40 hour week. Service teams up to set production records. 


Between grinds, 75,000 pieces. THE PRODUCTO MACHINE COMPANY 


970 Housatonic Ave., Bridgeport 1, Connecticut 
NEED PROMPT SERVICE? 


CALL YOUR NEAREST 
PRODUCTO ASSEMBLY BRANCH 


For Precision Die Sets Fast Call... RG lito 


ALSO MAKERS OF TOOL AND DIEMAKERS ACCESSORIES, VISES, MACHINERY 








SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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DIEBEL 


PRESSES 


Built Like 


Precision Dies 





can you 


your 
DIE life? 





L-E-N-G-T-H-E-N 








Answer 


Definitely yes —if you em- 
ploy your dies in a press 
engineered with the dies in 
mind, a press designed to 
assure positive punch and 
die alignment, no press de- 
flections, and negligible 
vibration and shock. 


The life of any die—the 
quantity of stampings ob- 
tainable—is limited by a 
definite number of sharp- 
enings. Increasing the 
number of stampings be- 
tween grinds is the only 
way to lengthen die life. 


Investigate 


40-TON DI-MATIC, 


The Diebel 40-ton DI-MATIC Press pro- 

longs die life because of die conscious 

press engineering 

® Cylindrically Shaped Ram, Precision 
Ground — guarantees perfect align- 
ment of punch and die 

@ Crankshaft Supported by Four 
Bronze Bearings — assures greater 
press rigidity 

®@ Keyed and Tie-Rod Frame Construc- 
tion — eliminates press deflections 

® Built-in Shock Absorbers— minimize 
vibration and die shock 


also 5-TON 
8-TON 
12-TON DI-MASTER PRESSES 


BEL 


Preciston-Built Automatic 


Write for catalog 


Soren ane 


[ Di Machine Corporation ” dicta tums 


wae ast E cae ewe 
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. . . Automatic Factory, from page 8 
or more, many hundreds of ma- 
chines, and with many different 
parts to be produced. 

The extent of automatic handling 
(or automation as we prefer to call 
it) in our plants today was largely 
determined by engineering studies 
based on our experience and the 
experience of the machinery indus- 
try in general. These, coupled with 
an economic analysis, determined 
how far it was practical to extend 
automatic handling operations. 

In order that a clear understand- 
ing of the problems involved may 
be obtained, the following principal 
subjects will be discussed today. 

1. Transfer type machinery built 
with automation in mind. The trans- 
fer type machine combines similar 
operations to be performed on a 
part into one continuous machine 
with automatic indexing between 
work stations. 

2. “Automation” which is a 
a coined word meaning the auto- 
matic handling of parts between 
progressive production processes. It 
is a separate and distinct phase of 
manufacturing engineering which 
coordinates the efforts of various 
departments im our plants, and of 
the machinery and equipment man- 
ufacturers, so that many of our de- 
partments can become, in effect, 
one large transfer type machine 
with facilities to handle the parts as 
well as the scrap generated. 

3. Preventive maintenance pro- 
grams to keep our production lines 
in operation including tool chang- 
ing and the standardization program 
which is so important in a modern 
plant. 

4. A reorganization and realloca- 
tion of work tasks and manpower 
to place a greater emphasis on brain 
power instead of muscle power. 

5. Alert management to coordi- 
nate and get the best out of each 
of our technical skills. 

Transfer Type Machinery 

For our production lines of a few 
years ago, processing of parts was 
based on a series of individual ma- 
chine tools to perform the opera- 
tions in small increments with man- 
ual handling between each machine. 
Processing today must be based on 
the combination of similar opera- 
tions into an integrated machine 
tool of many stations with automatic 
transfers between. 

To illustrate the techniques used, 
we can consider the production of 
automotive crankshafts. One _ por- 
tion of our machining process in- 
volved the drilling of six oil holes, 
six metering holes, six lightening 
holes, and inspection of the opera- 
tion. Ten years ago 29 seperate ma- 
chines would have been required, 
while today the same department 
would require only three transfer 
type machines of eight stations each. 
The part would be loaded at one 
end and unloaded at the other end, 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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with all operations in between being 
completely automatic. 

This combination of operations 
describes the machine tool which is 
known as the Transfer Machine. We 
can readily see that combinations of 
this type cause profound changes on 
our entire production process. Our 
manpower must be redistributed to 
handle the problems which arise. 
We must take a fresh look at our 
methods of maintaining machinery 
elements and in applying our tools 
to the job. Production lines in many 
cases are made up with groups of 
transfer machines that are com- 
pletely automatic in themselves. 
These in turn must be coupled to- 
gether in an economical fashion if 
we are to gain the full benefits of 
the transfer machine. 

Automation 

While similar operations are com- 
bined, there is a problem still re- 
maining of connecting these new 
machines so that manual handling 
operations between the products of 
the various machinery builders will 
not be necessary. 

It is up to us to see that all of 
the engineering groups involved are 
properly coordinated so that our 
automation devices can be designed 
with the necessary elements such as 
simplicity, ease of maintenance, and 
use of standard design details for 
the various sections necessary for a 
complete department. 

The automobile industry as we 
know it today was successful be- 
cause of the mass production tech- 
niques which made it possible to 
increase volume to such a point 
that the cost of a unit was within 
the reach of the average person. 

The original chassis assembly line 
was utilized when Henry Ford in- 
troduced the idea of rolling the 
chassis along a route with operators 
and stock spaced along it. From 
this point, the moving chain con- 
veyor developed and the operator 
was free to spend all of his time 
on assembly operations. The con- 
veyor became a symbol of mass 
production, and conveyors were in- 
stalled to perform many operations. 

To meet changes in styling, fa- 
cilities were rearranged to use as 
much as possible the existing facili- 
fies without major tear up. This 
approach to the problem was satis- 
factory until, in very recent years, 
it became apparent that the prod- 
ucts had changed so radically that 
major changes were required in our 
planning of production processes. 

The early automation programs 
were centered about rearrangment 
of standard and existing machines 
to connect them with mechanical de- 
vices which would eliminate the in- 
herent delay caused by manual han- 
dling. Our new programs are based 
on the wide introduction of ma- 
chinery and equipment that have 

. .. Continued on page 96 


SUTTON 


| 
STYLE “t" 
| 


4% Slot in master engages lug 
on one of the pads, pre- 
venting pads from rotating. 


Tapers on pads and in mas- 
ter give proper lead and 
allow stock to enter easily. 


NO PINS OR SCREWS 


No pins or screws are necessary to 
hold the feeder pads in place. The 
pads are seated in a recess in the 
master and a lug on one of the pads 
engages a slot in the master and 
keeps the pads from rotating as 
shown in the cross section view. 


SELECTIVE HEAT TREATMENT . 


The conventional solid feeder must 
be subjected to three different heat 
treatments within a length of 4 to 6 
inches. This difficulty is overcome 
in the Style “L’” by making the 
master separately from the gripping 
pads, which are made from steel 
selected for wear-resistance. 





Double angle on side of 
pad permits worn pad to be 
restored to gripping size. 


Recess in master that re- 
ceives pads and takes oper- 
ating thrust. No screws or 
pins to vibrate loose. 


COMPENSATION FOR WEAR 


Each pad is made with a double 
angle on each side. Hole size of 
the pad can be restored by grind- 
ing down the points of the angles, 
allowing tension to bring the pad 
sections together. This recondi- 
tioning can be done many times. 


ONE MASTER PER SPINDLE 


Style “L” Masters handle a range 
of stock practically up to machine 
capacity. One master and differ- 
ent sets of pads will take care of 
the full range of one machine. 
When pads are worn out, it is nec- 
essary to purchase only new pads 
for use in the original master. 


Department Tp-1, Sutton Tool Company, Sturgis, Michigan 


SUTTON # COLLETS 


33 


MASTER FEEDERS 
lower production costs 


4 











SEE ADVERTISERS INDEX, BACK OF BOO, FOR INFORM-A-GRAM KEY NUMBERS 
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+: Hele location Practices 





Published in the interests of greater accuracy and quality in the toolroom and on the production line by 
the Moore Special Tool Company, Inc., 726 Union Avenue, Brid geport 7, Conn., builders of Jig Borers, Jig Grinders, 
Panto-Crush Wheel Dressers, Die Flippers, Motorized Centers and a complete line of Hole Location Accessories. 








4 HOLES to :.0002” in 8 MINUTES 





Sixteen of these pieces were needed. The four 1” 
holes are 154” deep—with location and size toler- 
ances +.0002”. It would be impossible to obtain 
such accuracy using a drill jig—and impractical on 
this short run. Then how could you locate, drill, 
bore and check the four holes in only 8 minutes? 


HERE’S HOW: 

Using a No. 2 Moore Jig Borer with one 31/32” 
drill and one cut carbide bit, all sixteen pieces (64 
holes) were finished in 2 hours and 38 minutes! 


FIVE SIMPLE STEPS: 


1. Load piece (no fixture needed) occu 30 sec. 
2. Locate and drill 4 holes with 31/32” drill 
et te eee 240 sec. 





3. Bore holes with carbide bit at 1600 RPM..... 120 sec. 
4. Check last hole and reset bit for next piece 60 sec. 








5. Unload . ms 30 sec. 
Total time per piece .........cccccccsnseee 480 sec. or 8 min. 
Total for 16 pieces (including 30 min. set- 
up time) Fe ScSpectnetcesen eer eer Fone 2 hrs. 38 min. 


Why make a costly drill jig for those short produc- 
tion runs—or worry about keeping work within 
close tolerances? The Moore Jig Borer is a neces- 
sity in the toolroom; let it help you on tough pro- 
duction jobs, too. We have case histories which we 


will be glad to send you. Write today. 














The only tools used to complete this Jig Borer production job were 
the drill and carbide bit. The carbide bit will hold size for four 
holes. The last hole is measured and the tool bit set for the next piece. 


No. 2 Moore Jig Borer has lead 
screws accurate to 0.0002” in 
16” of trevel 
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“DIECO Die Springs outperform others 
3 to 1 and better!”, says industry. 


“. . our die spring purchases reduced 
70%, and maintenance costs down 
75% on 2 refrigerator liner dies. 
Also 16-hr production bonus per 
week!”, claims a leading refriger- 
ator manufacturer. 


“ 


.. . reduced thickness of our die 
sets due entirely to ‘greater travel’ 
of DIECO Die Springs!”, says 
famous appliance manufacturer. 
**, . no more troubles since we 
switched to DIECO Die Springs 
and Application Service!’’, 

states major automobile man- 

ufacturer. 


DIECO Die Springs guarantee proven increases in production, less down-time, lower mainte- 
nance expense and bigger savings in total die spring purchase cost. Learn why DIECO Die 
Springs are better. Investigate DIECO’s Die Spring Application Service backed by 20 years 
field experience. See DIECO’s handy price list of nearly 500 stock sizes. 


Get the facts...send for your DIECO Spring Catalog yee Sp > pote testy mg oo 7 


Please send me DIECO Spring Catalog 1953-T at no 
NOW cost or obligation to me. i 
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CLEVELAND 9: 1400 Brookpark Rd. * SHadyside 1-9000 * TWX-CV-202 q 
PITTSBURGH 6: 122 S. Sheridan Ave. * EMerson 1-0440 ON se ee ec ea ee eae q 
DAYTON 4: The Die Supply Sales Co., 311 Vermont Ave. * MI. 9691 * TWX-DY-85 | 
BUFFALO 1: Die Supply Corporation, 234 Carolina St. * MAdison 1964 EEoenmHeHeHe Hee ee & = 
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per- 
formance thea; 
industry—turns to new 
successes on this difficult 
crankshaft turning job. 
Look af the production 
increase, the increase in 
pieces per tool change, 
the long, more efficient 
tool life possible with 
Wessonmetal. 


Plan view shows 
position of front 
and rear tools only. 






WESSONMETAL 


WESSON METAL CORPORATION 


LEXINGTON 34, KENTUCKY 





10 TURN CRA 


with CARBIDE INSERT 
USING WESSON BAND 
and WESSONMETAL SOLID 


ON LeBLOND ANO W 


HERE’S OUTSTANDING punronsiamen! 

AN AVERAGE OF 9000 PIECES PER INSERT BEFORE SHARPENING 
OLD METHOD NeW WeSEON METHOD 

Pleses . + 4 +.» » 5 5 0h ee wee Pieces . . . . « 48 pleces per hour 

Cycle Time. . . . . I min. 55 seconds Cycle Time . .. . . « 40 seconds 


Cranks per Cranks per 
tool change {average} . . 1.7 pieces tool change (average! + « 1500 pieces 
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OUR 30TH YEAR IN CARBIDE! 
iia WRITE FOR 


WESSON COMPANY Pie Sitey 


1220 WOODWARD HEIGHTS BLVD. e FERNDALE (DETROIT 20), MICH DRAWINGS 
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BLANK JAWS 


SPECIFY THE LINE THAT SAVES YOU TIME! 


SINE FIXTURE KEYS 


SHOULDER SCREWS Use Jergens mass-produced components as standard in your plant. 


MALLEABLE Realize big savings in design, tool room and production facilities. 
HANDLES Jergens makes over 400 precision parts designed to save your time and 
TEE SLOT BOLTS money—standards that will hold up in the toughest applications usual- 


ly outlasting the jigs and fixtures on which they are used. 
THUMB SCREWS 


TEE SLOT NUTS Write For Your Copy of 
HAND WHEELS Jergens’ New Folder 

REST BUTTONS 
FIXTURE KEYS 


iatiasteiaioanss TOOL SPECIALTY CO. 
C-WASHERS ce Dept. TP-5 712 E. 163rd St. 
STUDS, ETC. Cleveland 10, Ohio 


SAVE =; OR MORE ON 
JIG and FIXTURE PARTS 








editorial 








gleanings from an editor’s travels 





I used the occasion of an editors’ preview of Norton Company’s magnificent new grinding ma- 
chine plant in Worcester, Mass., to visit several other New England manufacturers. 


The signs of optimism concerning continued high levels of production and sales were many. 
Order backlogs are healthy and, in many instances, plant employment rolls are at their postwar high. 
Coupled with this, the increases in production costs are more than being talked about. They are being 
battled with all the tooling ingenuity that can be mustered. 


I was favored by being shown wooden mock-ups and experimental models of machine tools yet 
to be announced. The advent of these machines will further substantiate our realistic transition from 
a sellers’ market to a buyers’ market. Although progressive management is all ears to new machines 
and new methods which both will cut costs and increase productivity, new equipment will have to be 
sold on the basis of performance, not just availability. 


The new Norton grinding machine plant is a $6,000,000 package of today’s most advanced man- 
agerial thinking and planning, plus action. Its many features include straightline production methods, 
new modern machine tools, special materials handling equipment, air-recirculating dust control, forced 
ventilation providing three complete air changes per hour, and a wonderfully high level of illumina- 
tion throughout. 


It was interesting to learn of the reasons that led Norton to locate their new plant in Worcester, 
which is several hundred miles from the center of their domestic market. These included such factors 
as the friendly relations they have enjoyed with their employees since 1900 when the first Norton ma- 
chine was built, and the unusually high proportion of their people who have been with them for 25 
or more years. Then there was the consideration that the highly skilled machine tool operators, assem- 
blers, and inspectors, so essential to the production of precision grinding machines, were already avail- 
able in their current working force. Further, because grinding machines are of high value, the freight 
from New England to the Middle West is a relatively small factor in the delivered cost. 


Everett M. Hicks, Vice President and Manager, Norton Company Grinding Machine Division, said, 
“There has been much talk about the flight of industry from New England to other areas, but in our 
opinion machine tools and other products requiring high skill in their manufacture are the type of goods 
which can be produced advantageously in this area. For all of these reasons, then, we decided to ex- 
pand our plant here in Worcester”. 


Speaking of some of the new machines forthcoming from the new Norton plant, Robert D. Lawson, 
Sales Manager, made a very significant and prophetic statement in that “There is no doubt about the 
necessity of automation in any post-defense machine tool selling plans if customers are to be sold the 
advisability of replacing existing productive equipment. Automation is the only present apparent 
way to give back to management the control of their production and for them to reduce costs to meet 
a strong competitive market”. 


A few days and a thousand miles later, I heard Tell Berna (Mr. Machine Tool) address the West- 
inghouse Electric Corporation’s 17th Annual Machine Tool Electrification Forum. Recognizing the 
one question common to all manufacturers: How can we get our costs down?, he said “It is up to the 
machine tool builders to supply the answer to that question. This is an obligation that we have to our 
customers. It is also a responsibility which our industry owes to our country. Our standard of living 
is geared to productivity. **** Some of our customers may not yet realize the potentialities of this situa- 
tion. Many of them think, no doubt, that they are well equipped with the machine tools bought for 
World War II. But do you realize that most of the World War II machine tools are now ten years old? 


“There has accumulated in this country a tremendous pool of obsolete equipment. *** We must 
continue the program of product design and development. We must have ready for the market new 
models which will obviously demonstrate such a saving in production cost that their purchase will be 


imperative. 


“The great danger to our country is obsolescence. The great strength of our country is produc- 
tivity. It is the job of the machine tool builders to lessen that danger and to increase that strength.” 


editor 
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Automation 


“The Automatic Factory?’’ by D. S. 
Harder and D. Jj. Davis, Ford Motor 
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rent successes being experienced in 

Index Press Tooling * Quality Capability * Automatic Loaders for Crankshaft the use of transfer machines and 
Lathes * Die Maintenance « Press Workability of Lurium « Do’s and Don’ts for automation. 


Press Brake Tools « Application of Telephone Equipment to Machine Tool Control 
¢ Production and Inspection Fixtures for Converter Parts » Abrasive Belt Grinding 
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*‘Machining on the Single-Spindle Auto- 
matic’? by Lester F. Spencer, Landers 
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Detailed recommendations on selec- 
tion and design of tooling for turn- 
ing, circular forming, cut-off, drill- 
ing, reaming, and tapping operations. 


Eccentric Machining 


“A Fixture for Eccentric Machining on 
Turret Lathes’ by M. J. Waltash, Pesco 
Products, Div. Borg-Warner Corp. .. .46 


Adjustable fixture permits close-tol- 
erance boring of cavities eccentric to 
the center of the workpiece body. 


Hard Facing 





“Tungsten Carbide Hard Facing’ by 
Howard S. Avery, American Brake Shoe 


Evaluation of tungsten carbide weld- 
ed overlays as related to other hard 
facing materials. 
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Want HIGH SPEED PRECISION SHEARING? 


Check These Features and You'll want a Versatile DI-ACRO* SHEAR 


© PRECISION—strips less than .025” wide sizes. Widths from 6 to 24 inches. Four 






Control of Quality 


‘Quality Control on Screw Machines. . . 
a Need and the Answer” by W. N. 


| Nordquist, Technical Editor ....... 52 
accurately sheared and duplicated. power models. 
© CUTTING SPEED—rivals power machines. © ENGINEERING SERVICE—always available, Statistical methods can and are be- 
© RATED CAPACITY—16 gauge steel. © PORTABLE—readily moved about. ing employed by screw machine con- 
© EASY TO OPERATE—a woman can oper- ¢ RUGGED—backed by year warranty. tract shops. Acceptance stimulated 
ate it with minimum effort. © DELIVERY —immediate on most models. b sieeats ROMINA, seem 
© CHOICE OF MODELS—available in four © COST—that’s good too. ieee — 
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LIKE MORE INFORMATION? Send for 32-page catalog . 
Gives full details on both hand and power operated e 0 Slotting 
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Presses, Rod Parters and Rollers. Write now. i s 
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O’NEIL-IRWIN MFG. COMPANY, 315 8th Ave., Lake City, Minn. MACHINES by H. J. Chamberland, The DoAll 
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done more economically by band 
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Thread Standards 


“The New Screw Thread Manual” by 
George T. Trundle, Jr., The Trundle 
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The new “ASME Screw Thread Man- 
ual” is an abridgement of the Amer- 
ican and Unified Standards for 
screw threads and their gages. 


Precision Machining 


“Unusual Problems in Machining’ by 
H. H. Whittingham, Detroit Gear Div., 
Borg-Warner Corp. ............. 104 


The Detroit Gear automatic trans- 
mission’s 330 part numbers require 
exceptional quality standards. 
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“PUBLICATION PREVIEWS” ..... 84 
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circulars—you name it! 


“QUICK PIC CATALOGS” ....... 121 
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Need help in any aspect of modern 
metalworking? See this section for ma- 
terials and design aids, inspection and 
production techniques. 
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Check this carefully. It can bring 
new efficiency to your operation. The 
newest in machines, tools, and acces- 
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Leading manufacturers faced with the in- 
creasing demands of modern production— 
specify Harig tools and dies. Based on 
experience, they know that to specify 
“Harig” means to specify the finest in 
precision, quality and performance that 
can be embodied in a fine tool or die. 
Let Harig show you how 
die quality means great- 
er die economy. 
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HARIG MANUFACTURING CORPORATION 
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HE SINGLE SPINDLE AUTOMATIC SCREW MACHINE, 
T as exemplified by the Brown & Sharpe 
No. OOG automatic illustrated in Figure 1, 
is one of the more frequently used types 
for the rapid machining of small parts. Al- 
though there are several models available, 
the operational procedures, which will be 
discussed in detail, are very similar. Thus, a 
bar of stock to be machined is held firmly 
in the spindle by a spring collet and rotated 
at constant speed, while the various cutting 
operations are performed by tools that are 
mounted either in the turret or on the cross 
slides. A friction clutch on the spindle per- 
mits reversal in the direction of the spindle 
rotation, or to instantly change the spindle 
speed. Such changes are used to suit the 
different tools employed in the cycle of 
operations. 


There are two slide positions; each cross 
slide being advanced and withdrawn once, 
or as many times as the work requires, in 
the production of a machined piece. The 
turret, which has -six tool positions, revolves 





Fig. 1. The No. OOG Single Spindle automatic screw 
machine is one of the more frequently used types for the 
rapid machining of small parts. 


MIACHINING ON THE SINGLE 
SPINDLE AUTOMATIC 


by Lester F. Spencer 
Chief Metallurgist 


LANDERS FRARY & CLARK 
New Britain, Conn. 


in a vertical plane on the side of the turret 
slide. After each turret operation, the turret 
slide is withdrawn and the turret is indexed 
or rotated one-sixth of a turn, to bring a 
new tool into working position. This in- 
dexing is smooth and rapid, and when re- 
quired, double indexing is possible when all 
the tool positions in the turret are not oc- 
cupied. Usually, the last machining operation 
is that of cut-off, where the finished piece 
is severed from the bar. After this has been 
done, the collet, which firmly holds the 
bar stock in position for machining, opens 
automatically in conjunction with the op- 
eration of a feeding mechanism to permit 
the forward movement of another portion 
of the bar stock in to machining position. 
The collet closes and the machining opera- 
tions specified for the specific part is re- 
peated. 

The success of the single spindle automatic 
in producing work with a high degree of 
accuracy, good finish and at a rapid rate 
depends to a great extent on both the se- 
lection and setting of the tools to perform 
the various operations. A wide variety of 
tools can be employed as will be realized 
in the following discussion. 


Turning Operations 

The balanced turning tool, the box tool 
and both the plain hollow and adjustable 
hollow mills are the standard turning tools; 
all being fed to the work from the turret 
position. Both the knee tool and the swing 
tool are also employed; the former being 
used only for turning scale on black work. 
The swing tool is the only choice where 
taper turning is necessary in forming a 
section which does not permit the use of a 
circular form tool. 
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The balanced turning tool consists of two 
blades set to operate on opposite sides of 
the work. These blades are clamped securely 
in a box-like body, the shank of which is 
fastened in the hole of the turret. Since 
this tool is invariably used for heavy rough- 
ing cuts, a clearance of approximately 15° 
is employed so that each bit can be ad- 
vanced into the work without rubbing on 
the surface below the cutting edge. Also, 
since the bit is tipped 15° by its position 
within the body of the tool, it will be neces- 
sary to grind a 30° hook to get a work or 
cutting rake of 15°. This cutting rake will 
vary in accordance to the material that is 
being cut. 

Due to the comparative large body of this 
tool, sufficient time must be given to permit 
withdrawal of the tool after the working 
operation. Thus, this tool cannot be em- 
ployed where it may be necessary to bring 
either one or both cross slides into position 
immediately after rough turning has been 
completed. Also, in turning long, slender 
pieces of small diameter, the plain hollow 
or the adjustable hollow mills are preferred 
due to the support that can be given to the 
work-piece. Chip control grooves are em- 
ployed on balanced turning tool bits, how- 
ever this will be more completely discussed 
under the discussion on box tools. 

Both the plain hollow and the adjustable 
hollow mills can also be used as roughing 
tools. The plain hollow mill consists of a 
single piece of round hollow steel so that 
one end can serve as a shank while the 
other end has the cutting edges. This type 
of tool has three cutting teeth, resembling 
a clutch, which are ground with the proper 
clearances to give the desired cutting edges; 
the specific tooth design being dependent 
upon the material to be cut. For straight 
roughing a plain hollow mill is only second 
to a balanced turning tool, which has the 
advantage of adjustable blades while the 
plain hollow mill is for a single size only. 
As mentioned previously, the round hole 
extending through the center of the mill 
will serve to support long, slender pieces 
of small diameter after a balanced rough- 
ing cut has been made. However, greater 
care must be taken to check whether the 
plain hollow mill is cutting correctly to size 
since, due to the small clearances available 
between the diameter of the turned stock 
and the hole in the mill, difficulties such 
as ‘seizing’ and loading of the mill may 
occur. 





All photos courtesy The Brown & Sharpe Mfg. Co. 
Fig. 2. This is a view looking down on the six station 
turret with a balanced turning tool taking a cut. 


The adjustable hollow mill is very simi- 
lar to the balanced turning tool in that the 
two or three radial cutting blades are ad- 
justable to cut a variety of sizes. In con- 
struction, this tool consists of a cylindrical 
body; one end of which is a shank which 
fits into the turret, while the other end 
has slots where-in the radial cutting edges 
are mounted. As in the plain hollow mill, 
this tool has a hole throughout the entire 
body. Both roughing and finishing cuts can 
be made with this tool; roughing opera- 
tions requiring a three bladed tool, while 
a tool with two blades and two back rests 
are required for finishing. As with the 
balanced turning tool, sufficient time must 
be allowed for withdrawal of this tool from 
the revolving work. It has the same limita- 
tions where both or one cross slide follows 
immediately after roughing has been com- 
pleted. 

The box tool, of which there are a variety 
of designs, are usually considered as finish- 
ing tools. Regardless of design, the box tool 
consists of adjustable blades mounted in a 
box-like frame and set tangent to the di- 
ameter of the rotating work. The advantages 
in the use of a box tool can be summarized 
as:—(a) adjustment over a wide range of di- 
ameters; (b) two or three tools for turning 
different diameters, facing shoulders or 
pointing the work; and, (c) the support that 
can be given by the center hole within the 
shank of the tool for turning long, slender 
work. 

The roller box tool is usually employed 
for heavy finishing cuts. The cutting blade 
is followed closely by two rolls which are 
mounted directly opposite the blade and 
about 1/64” behind the blade. The rolls 
bear on the diameter of the stock which has 
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been turned. The function of these rolls are: 
(a) to serve as back rests for the work and 
to prevent it from being pushed away or 
deflected by the cutting pressure of the tool; 
and, (b) to burnish the surface of the ma- 
chined piece to obtain a smooth, bright 
finish. 

In order to obtain free cutting and pro- 
duce the required finish, the tools must be 
sharp with the proper rake and clearance 
angles in accordance to the specific type of 
material machined. In machining aluminum 
alloys, it has been stated* that surface 
finishes of better than five micro-inches 
have been obtained on diameters turned 
with a box tool, particularly when using 
roller type rests and tungsten carbide cut- 
ting blades. Fine finishes can also be ob- 
tained with the V type back rests in the 
machining of the aluminum alloys. Longer 
life will result if the rests are also made of 
tungsten carbide. 

In utilizing the box tool, the~ clearance 
angle given by the tool when mounted in 
its holder is 8°. This value is usually satis- 
factory for the machining of most materials, 
and is indicated as angle ‘E’ in Figure 3. As 
is also indicated in Figure 3, the cutting 
point ‘A’ is set so that the diameter through 
the work at its point of contact is perpendic- 
ular to face ‘F’ of the blade. This applies 
in general to the setting of tools for 
roughing and finishing cuts on most metals. 
Angle ‘B’ will vary with the material to be 
cut. Thus, edge ‘K’ may be ground square 
with face ‘F’ in machining the aluminum 
base alloys, however a slight angle of rake 
‘B’ may be employed. This edge should never 
be ground so that the angle between ‘K’ and 
‘F’ is more than 90°. Face ‘G’ should be 
ground with sufficient angle of rake ‘D’ to 
give good chip shearing action. 

Where it is required on either balanced 
turning or box tools, chip control grooves nec- 
essary to break up the chips can be placed on 
the tool bits; the hook rake angle and the land 
width being dependent upon such factors as 
material to be cut, depth of cut, feed em- 
ployed, etc. In some instances, as in the 
machining of the free cutting aluminum 
alloy, 11S-T3 and the magnesium alloys, a 
chip control groove is not required. Where 
chip control grooves will aid in chip removal, 
full consideration to chip curler or chip 
breaker design should be made in accord- 
ance to the recommendations as given by 


the material vendors. This information can. 


be used for basic designs, however modifi- 
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Fig. 3. 
which the blade makes with the work when mounted in 


This sketch shows the clearance angle ‘‘E’’ 


the holder. Angle ‘‘B’’ will vary with the material to be 
cut, and rake angle ‘“‘D’’ should be sufficient to give good 
chip shearing action. 

cations may be required in accordance to 
the requirements of a specific job. In gen- 
eral, the suggested observations as given 
below? may aid, thus: 

(a) A bit will have too little rake or hook 
if the tool seems to be laboring and 
the cutting oil is smoking. Insufficient 
rake will make it difficult to move the 
turret slide forward by hand, because 
the tool resists the feed and tries to 
push the stock ahead; 

(b) A bit has too much rake if the cutting 
edges dull rapidly and has a tendency 
to chip or break down. Too much rake 
reduces the metal supporting the cut- 
ting edge and weakens the tool; 

(c) Clearance angles can also be judged. 
Too little clearance will cause rub 
marks, whereas too much clearance 
may contribute to the break down of 
the cutting edge; 

(d) Back rake pulls the chips away from 
the work axis. If the chip does not 
move out, then increase this angle. 
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Too great a back rake leaves the tool 
too pointed and without sufficient 
physical support. 


Circular Forming and Cutting Off Tools 

Both of these tools operate from the cross 
slide positions; the forming tool being used 
in shaping or turning part or all of the 
body of the piece, whereas the circular cut- 
off tool parts the finished machined piece 
from the bar. The circular form tool is made 
by machining the periphery of the tool in 
a lathe until the required shape is obtained; 
a deep groove being ground into the 
periphery to give the cutting edge. The ad- 
vantage of form tools is that a large number 
of different diameters and shapes may be 
machined into the stock with one tool. Once 
made, the form tool is simple to grind and 
maintain. 

The circular cut-off tool, which is similar 
in design to the circular form tool, is 
illustrated in Figure 4. A clearance angle of 
23° is normally used; the outer-most point 
of the tool being placed on the side of the 
piece to be cut-off. Although the width of 
the cut off tool will control the number of 
items obtained from the bar, too thin a blade 
is not advised since it will not have suffi- 
cient rigidity and will tend to wander into 
the cut, leaving a wavy, unsquare surface. 
Recommended relationship between stock 
thickness and width of cut-off is given in 
Table I. 

Circular tools are designed so that the 
cutting edge is below the center of the work 
and should be mounted so that the cutting 
edge is in line with the center of the work. 
The purpose of this relationship is to ob- 
tain a clearance angle between the work 
and surface of the tool just under the cut- 
ting edge; this clearance value usually being 
between 8° and 10°. Side clearances up to 
3° may be employed depending upon the 
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Fig. 4. A is 23° when cutting brass, aluminum, copper, 
silver and zinc. A is 15° when cutting steel, iron, bronze 
and nickel. Least thickness (T) used when cutting off 
into tapped holes is the lead of two and one-half threads 
plus 0.010”. Least thickness (T) used when cutting off 
into reamed holes smaller than Ye” in diameter is 0.040”. 
Thickness used when cutting off tubing is two-thirds T 
as given below for corresponding diameters of stock. 
Thickness used when angles or radii start from outside 
diameter of tool is governed by varying conditions and 
determined accordingly. 

material to be cut; this being quite essential 
where deep form cuts are made. A clearance 
angle of 2° to 3° being suggested for’ the 
stainless steels. In the event that either 
aluminum, magnesium or the copper base 
alloys are to be machined, this side clearance 
value will vary from 14° to 1°. 

In many instances, the cutting surface of 
a circular tool will have a slight rake which 
will aid in the cutting action and thereby 
reduce the force required to feed the tool 
into the cut. A horizontal cutting surface or 
zero top rake is usually employed for the 
free cutting yellow brass, however where 
the more difficult copper base alloys are 
machined, the top rake value may be as 
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Table 1. Table of thicknesses for circular cut-off tools. 
Diameter of Stock, T, Thickness, D, Depth of Cut, inches 
inches inches for Brass for Steel 
1/16 0.020 0.0085 0.0055 
3/32 0.030 0.013 0.008 
1/8 0.040 0.017 0.011 
3/16 0.050 0.0215 0.0135 
1/4 0.060 0.0255 0.016 
5/16 0.070 0.030 0.019 
3/8 0.080 0.034 0.021 
7/16 0.090 0.038 0.024 
1/2 to 9/16 0.100 0.042 0.027 
5/8 to 3/4 0.120 0.051 0.032 
13/16 to 1.0 0.140 0.059 0.038 
11/16 to 1 5/16 0.160 0.068 0.043 
1 3/8 to 17 0.190 0.081 0.051 
2.00 to 2 1/2 0.220 0.093 0.059 
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A Fixture ror Eccentric 
MACHINING ON TurrRET LATHES 


ODIES OF THE HYDRAULIC PUMPS manufactured 

by Pesco Products, Division Borg-Warn- 
er Corp., are designed so that the two cavi- 
ties are eccentric to the center of the body. 
The cavities are of stepped diameters, and 
the larger diameters merge producing a shape 
as shown in Figure 1. The cross section por- 
tion of Figure 1 shows the positions of the 
large and small diameters of each cavity 
and the merging relationship of the large 
diameters. 

Pesco Products builds hydraulic pumps in 
a large range of sizes. Some are turned from 
bar stock while the larger sizes are made 
from sand castings. 

The body type shown in Figure 1 is used 
in high pressure service and is designed for 
1500 psi. In the production of this particular 
type of body the first operation is performed 
on an automatic screw machine on which a 
blank is produced from bar stock with an 
“OQ” ring groove turned on the periphery. 

The boring of the holes eccentric to the 
center of the part is performed on Warner 
& Swasey turret lathes equipped with in- 
dexing fixtures specially designed by Pesco 
engineers. Figure 1 shows the body as it ap- 
pears when the turret lathe operations have 
been completed. Mounting holes are drilled 
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Superintendent 
Pesco Products 


DIV. BORG-WARNER CORP. 
Cleveland, Ohio 


in another operation and bore-matic opera- 
tions complete the part by bringing all di- 
mensions to the specified tolerances. 

These specified tolerances are shown on 
two views in Figure 1 and are: diameters of 
both large and small bores, +.0005”; diam- 
eter of counterbore, +.005”; body diameter 
+.001”; dimension from face of part to bot- 
tom of small bore, +.005”; from face of the 
part to the bottom of large bore, +.002”; 
center to center of the two cavities +.0005”; 
and an over-all length of body, +.005”. 


Indexing Fixture 

The special indexing fixture developed for 
holding the pump bodies while performing 
the turret lathe operations is shown in Fig- 
ures 2 and 3. Figure 2 shows a three dimen- 
sion view of the fixture while Figure 3 shows 
an assembly layout. 

When this indexing fixture was first de- 
veloped the spindle center of the fixture and 
the center for the workpiece were fixed. 
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Fig. 1. 
the plan view the center line of the workpiece and the center of rotation of the part during the machining operations 
are indicated. 
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Plan, sectional and three dimensional views of one type of pump body built by Pesco Products are shown. On 

















MAY, 1953 











Fig. 2. A _ three 
dimension view of 
the indexing fix- 
ture. This view 
shows the indexing 
pin and the eccen- 
tric position of the 
indexing plate. 








Thus, it was necessary to build a fixture for 
each type and size of body to be produced. 
As the range of body sizes increased the fix- 
ture inventory also increased. To control this 
inventory problem the fixture was redesigned 
so that now the distance between the spin- 
dle center and the work center is adjustable 
within certain limits. The fixture shown in 
Figure 3 can be adjusted from .350” to .850” 
between the spindle center and the work 
center. The top plate of the fixture can be 
indexed 180°, thereby making possible a 
center distance range of from .700” to 1.700”. 
The section through C-C shows the means 
of making this adjustment. 


The locating pins are positioned on the 
center line of the work, so that as the fixture 
is indexed 180° the center of the hole to 
be bored coincides with the spindle center 
of the machine. 

To provide for holding a range of different 
body diameters, the fixture was designed so 
that the proper type and size of chuck can 
be attached to the fixture plate. When the 


indexing fixture is mounted on the turret 
lathe, the chucking center of the fixture will 
coincide with the center of the lathe spindle. 
Then when a workpiece is chucked in the 
fixture, its center will be at a distance from 
the spindle center equal to that specified 
for the part. For example, the type of body 
shown in Figure 1, is designed so that the 
center of the workpiece is .250” from the 
spindle or rotation center. 


The spindle center location on the part 
is then the center of one of the cavities. 
The center for boring the other cavity is 
located by indexing the fixture top plate 
180°. 


Operation Cycle 


The first cavity is rough finished by drilling 
the small diameter hole with a twist drill 
set up in the first turret station; a step-tool 
is mounted in the second station for semi- 
finishing the small diameter hole, drilling 
the large diameter hole and counterboring 
the outer end. The fixture is then indexed 
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and the rough and semi-finishing operations 
are repeated to form the second cavity. 

The second cavity is next finish machined 
with single point boring tools. The bottoms 
of the small and large diameter holes are 
faced with facing boring tools set up in the 
third and fourth turret stations respectively, 
and the walls of the small and large diam- 
eter holes are finish machined with boring 
tools mounted in the fifth and sixth turret 
stations respectively. 

The fixture is then indexed again which 
brings the first cavity back into the machin- 
ing position. This cavity is finish machined 
in the same sequence as outlined for the 
second cavity. 
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Only rough machining is performed on the 
counterbore as this is finished in a later op- 
eration. 

From experience it has been found that 
if the first cavity were completely rough 
and finish machined in a following sequence 
of operations, the uneven distribution of 
weight due to the part revolving off its center 
causes an unbalanced condition and makes 
it difficult to hold acceptable tolerances on 
the finish machining operations. For this 
reason, the first cavity is only rough ma- 
chined in the initial position of the part, 
and is not finish machined until after the 
part has been indexed for the rough and 
finish machining of the second cavity. 


A 


oa ont 
F-4-- = 
/ 
/ 
/ 
/ 
/ 
rs 


— 
wears 


-- 


woe abn om » 


— oe |e 
‘ 


7 1 o 
aN 7 
~4- 
* 
° 
































SOW 









































SECTION-C-C 


Fig. 3. 





SECTION-B-B 


The assembly layout of the fixture is shown w.th the vertical and horizontal cross sectional views. 
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TUNGSTEN CARBIDE Harp FACING 


HILE SINTERED COMPACTS of the 

carbides of tungsten, titanium and sim- 
ilar metals are well known to production 
engineers, the related technique of using 
tungsten carbide in welded overlays is rela- 
tively neglected. Hard facings of this type 
have proved extremely valuable in oil fields, 
on digging and earth moving equipment, and 
in many diverse applications. This article is 
intended to describe some characteristics of 
this wear resistant material in order that 
ingenious engineers can exploit its properties 
to their advantage. 

The tungsten carbide used for hard facing 
differs from that employed in tool tips, dies, 
and the like. Instead of being a powder metal- 
lurgy product, it is melted in electric furnaces, 
cast, subsequently crushed into angular gran- 
ules, and sized by screening. The granules, 
ranging from about %” diameter downward, 
are sold in bulk or enclosed in steel tubes as 
composite welding rods. 

The cast product itself is a mixture of the 
two carbides, WC and W.C. Unlike the sin- 
tered product, there is no cobalt binder within 
the granules. Cobalt lowers the abrasion re- 
sistance of the cast metal, as it does for sin- 
tered or cemented carbides', but it is ordi- 
narily employed only when a lower melting 


Fig. 1. Tungsten carbide hard facing with tube rods. 
The deposited metal consists of tungsten carbide 
granules scattered thru a matrix of tungsten steel 
or iron, depending on carbon oxidation and dilution. 
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Fig. 2. Relative abrasion resistance of hard facing 

alloys. 
point is required, as in casting small slugs or 
inserts for welding in critical locations. Some 
attempts have been made to use crushed sin- 
tered carbides for welding, but to date the 
result has been an inferior product. 

The commonest composite rod is a tube of 
mild steel filled with granulated carbide (Fig. 
1). Small proportions of other materials, such 
as are stabilizers, binders and the like may be 
included. Different percentages of steel and 
filler are employed for some applications. 
These may be obtained by variations of tube 
thickness or by inclusion of iron powder in 
the filler. The latter is especially suitable if 
a low proportion of carbide granules is 
wanted. 

Most of the commercial rods are standard- 
ized on about 60% filler and 40% sheath, by 
weight. Either coarse or fine granules may 
be obtained, and rods are available with 5-8, 
8-10, 10-20, 20-30, 30-40, and -40 mesh sizes. 
A designation such as 30-40 indicates that the 
sized material will pass a 30 mesh per inch 
screen but be retained on a 40 mesh screen. 

The rods may be used either bare or coated 
as electrodes for arc deposition. Gas welding 
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Fig. 3. Abraded Face, magnified 5X, of a composite 
tungsten carbide gas weld deposit from tube rod 
containing 20/30 mesh granules. High stress grind- 
ing abrasion with wet loose quartz sand produces 
this rough surface by differential wear of the hard 
matrix in which the very hard carbide granules are 
anchored. 


is done with bare rods. Tungsten carbide weld 
deposits are considered unmachinable and are 
very difficult to grind. If care is used, and 
the metallurgical changes produced by weld- 
ing are held within reasonable limits, the de- 
posits from such composite rods provide out- 
standing resistance to high stress grinding 
abrasion (Fig. 2) and to frictional metallic 
wear. Their composite structure may permit 
differential wear and allow the hard granules 
to stand in relief. The resulting “cleated” 
surface (Fig. 3) can be a distinct asset if a 
rough, non-skid face is wanted, though it may 
be detrimental to a smooth contacting area. 
The sheath tubing melts during welding and 
dissolves enough of both tungsten and carbon 
to form a hard matrix that anchors the very 
hard granules in place. Instead of being a 
mild steel binder for the tungsten carbide as 
is sometimes believed, this matrix has charac- 
teristics that range from those of tungsten 
steel to cast iron structures containing con- 
siderable secondary tungsten-iron carbides.” 


Surface roughness of abraded deposits de- 
pends on initial granule size and welding pro- 
cedures. Abrasion resistance depends largely 
on the volume of undissolved carbides, and 
is generally better for gas welds. 


The granules are, of course, much harder 
than any hardened steel, which can attain a 
maximum of perhaps 800 Brinell. The familiar 
Brinell test is of no value beyond 800 BHN; 
but, the Vickers test, depending on the same 
mathematical basis but using a diamond in- 
denter, especially with the light loads of 
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Fig. 4. Cross section, mganified 500X, through a 
composite tungsten carbide gas weld deposit. The 
large light grey areas are granules of very hard 
primary tungsten carbide. They are surrounded by 
a zone of hard secondary carbide that forms by 
reaction with the molten iron during welding. The 
matrix contains martensite (hardened steel) and 
scattered crystals of the secondary carbide, 
(Fe,W),C. The tiny rectangular marks are Vickers 
micro hardness test impressions. 


micro-hardness techniques, can measure ef- 
fectively the high hardness levels of such 
carbides. Using a 25-gram load, the VPN 
(Vickers Pyramid Number) of the primary 
tungsten carbides granules is about 2400, 
while that of the secondary tungsten-iron 
carbides, (Fe,W),C, is near 1750 (Fig. 4). The 
matrix constituents are softer, being in the 
range of hardened steel. Figure 5 provides a 
comparison with various hard compounds. 





Fig. 5. Relative hardness of carbides in hard facing 
alloys. 
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Fig. 6. Comparative hot hardness at 1000° F. Stip- 
pled zones indicate loss of hardness during 2 min. 
under load. 


Tungsten confers hot hardness, and the 
matrix of the composite weld deposits retains 
its hardness at elevated temperatures con- 
siderably better than ordinary hardened 
steels. (See Fig. 6). The higher temperatures 
of arc welding permit more tungsten carbide 
solution during are welding; and such welds, 
therefore, exhibit better hot hardness than 
oxy-acetylene gas welds.* For pattern of hard- 
ness-versus-temperature see Figure 7. 

This pattern of carbide granule solution also 
affects abrasion resistance. A series of experi- 
ments? that are summarized in Figure 8 indi- 
cates that gas welds have better abrasion 
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Fig. 7. Hot hardness vs. temperature of tungsten 
carbide weld deposits. 


resistance, and that arc welds are further 
affected by carbide granule size. Since the 
toughness of the matrix has an adverse re- 
lation to its abrasion resistance, the engineer 
has at his command a qualitative control 
over arc weld properties through granule size 
specification. 

Gas welding usually provides a more accu- 
rate dimensional control than are deposition. 
The usual deposit is perhaps %” thick and is 
made with little or no fusion of the base 
metal. Are welding is ordinarily less expen- 
Sive. 

Skilled welders can apply tungsten carbide 
hard facing considerably thinner than %”. 
They also can make it several times as thick, 
though the usual practice is to make the 
weld deposit only one layer deep. It is being 
applied to large workpieces and large surface 
areas; it is also used on rather light work- 
pieces and to protect small surface areas. 

A large virgin field for exploration exists 
on heavy industrial equipment where hard 
facing with tungsten carbide would offer 
many advantages. Also, there is a range of 
application where tungsten carbide hard 
facing and sintered or cemented carbide can 
be expected to compete for selection. Un- 
fortunately, the extent of this range of appli- 
cation is not yet well defined, due chiefly to 
the limited experience of general industry 
with welded overlays. 

Although the smoothness of the weld de- 
posit can be controlled by the granule size 
used, differential wear and the potential 

. . « Continued on page 94 
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QUALITY CONTROL ON SCREW 


MACHINES ...a need and the Answer 


ig SCREW MACHINE PRODUCTs industry is rap- 
idly moving toward a widespread adop- 
tion of statistical methods of quality control 
as a device for contract members to improve 
their respective competitive positions, to re- 
sist inroads of non chip-removing methods of 
manufacture, to lower inspection rejects, to in- 
crease machine productivity, to lower produc- 
tion costs, and to ensure a uniformity of out- 
put which will permit more accurate cost 
estimates. 

Although far from being a unique atti- 
tude in industry, the idea that statistical meth- 
ods of quality control had little application to 
their particular problems was long held by 
many firms specializing in screw machine 
products. The great variety of work, the com- 
plex tooling for multiple operations on a 
single machine, and the varying length of 














|}__PROCESS SAMPLING TABLE 00 
Lot Size Sample Accept 
1-99 6 t) 

100 - 499 12 1 

500 - 999 20 > 

1000 - 1999 30 ~ 

2000 - 3999 40 3 

4000 & over 60 4 
Figure 1 


job runs . . . all were factors in resisting the 
introduction of statistical methods to screw 
machine work. 


There have been, of course, notable ex- 
ceptions to this pattern and some outstanding 
examples of applied theory are to be found 
in the screw machine contract shops. 


Current defense production, the appear- 
ance of Military Standard 105-A, and the gen- 
eral rising competitive level of small parts 
procurement have, just in the last couple of 
years, served to emphasize a critical need for 
less than 100% floor inspection, for lower in- 
spection rejects, and for increased productivity 
per man and per machine. 


No automobile manufacturer, for instance, 
wants to subject every little screw and nut 
to 100% inspection. His sampling methods 
can become costly to him and/or the vendor, 
provided the latter has not taken measures 


by W. N. Nordquist 
Technical Editor 


to control his quality. Inspection is one thing; 
control is another. 


At least one large car manufacturer has 
taken steps toward a goal of certifying ven- 
dors on the basis of price, delivery, and qual- 
ity capability. This last — quality capability 
-— will mean, in effect, a rating of each ven- 
dor based upon his demonstrated level of 
quality delivered, plus his practices designed 
to ensure continuance of the same perform- 
ance. These practices may include proper 
statistical methods, preventative machine 
maintenance, worker incentives, and so on. 
At the recent National Production Forum, 
sponsored by the Society of Automotive En- 
gineers, the thought was expressed that even- 
tually many of the larger manufacturers might 
collaborate in making possible a quality rat- 
ing of vendors for use by all participating 
industry members. 


What are the screw machine contract shops 
doing to meet this challenge? 


Well, for one thing the Manufacturing 
Standards Committee of the National Screw 
Machine Products Association has initiated a 
program designed to remove the mysteries 
from statistical methods, to separate the 
wheat from the chaff, and to give their mem- 
bers the basis for evaluating quality control 
in terms of their own needs and then to get 
on with the job of installing an adequate con- 
trol program. 


PATROL INSPECTION REPORT 
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C, — Number of defective parts allowed in combined first and second samples. 
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Figure 3 


The NSMPA first established a sub-com- 
mittee on Quality Control and issued a pre- 
liminary report to summarize the need, to 
define the basic objective of quality control 
as applied to screw machine work, and to 
give their members a quick look at some of 
the methods that had already been effectively 
used in the industry. 


The committee drew liberally upon the 
experience of the Lundberg Screw Machine 
Products Company of Lansing, Michigan, 
where statistical methods had been used suc- 
cessfully for about five years. This company 
was operating 36 multiple spindle machines, 
plus a variety of second operation equipment. 


The Lundberg concern employs, princi- 
pally, a system known as the “fraction de- 
fective method” or “sampling by attributes”. 
This means simply the selection of a given 
number of dimensions to be controlled, and 
checking a given number of pieces (samples) 
from a quantity (lot) to determine if the en- 
tire lot is acceptable by allowing only a given 
number (fraction) of the sample to be de- 
fective. 


Here is the system in operation. In the 
manufacture of a ball stud, the first order 
calls for a quantity of 4,000 pieces. This is 
the “lot”. Each work pan will accommodate 
200 pieces. Each of these smaller quantities 
is a “sub-lot”, of which there are 20 to make 
up the complete order. 


Figure 1 shows the process sampling table 
used by Lundberg inspectors. This indicates 
how many pieces shall be considered a sam- 
ple and how many defective pieces will be 
allowed or “accepted” in each sample. In our 
ball stud case, the sub-lot of 200 pieces will 
require a sample of 12 pieces, according to 
the table. Thus, the inspector will check 12 
pieces from each pan and will accept the pan 
if he finds no more than one defective piece 
by checking 11 dimensions (characteristics). 
The size of a satisfactory sample for a given 
lot or quantity was determined by experience, 
and the “accept” figure by laws of probability. 


Figure 2 shows a daily inspection record 
for a machine used to produce the ball stud. 
Column 7 (Def.) shows the number of de- 
fective units found within each sample taken. 
Column 8 indicates acceptance (A) or rejec- 
tion (R), as well as noting what defect if any 
is found. The upper half of the chart repre- 
sents the day shift, and the lower half the 
night shift. For the day recorded on this sam- 
ple chart, only one sub-lot was rejected. The 
rejected sub-lot is then checked 100%, with 
the total percent defective being much less 
than the average percent defective shown. 


These daily inspection records are used in 
developing quality trend charts, showing a 
continuous graphic record of the quality level 
attained by each shift on the particular ma- 


. « » Continued on page 56 








. « « Single Spindle, from page 45 

high as 20° depending upon the specific 
alloy. This value of top rake will also vary 
with the machinability of the aluminum 
alloys; the free machining 11S-T3 alloy re- 
quiring about a 3° rake angle, whereas the 
other alloy types may have values varying 
from 5° to 10°. It must be remembered that 
the value of top rake may be a compromise 
between adequate chip control and accuracy 
of dimensions of the machined shape. 

One limitation of circular form tools is 
the length of form permissible. Thus, where 
the length of the formed section is beyond 
the ratio of about 2.5 to 1, this being the 
ratio of length to the diameter of stock, the 
pressure of the forming tool may either 
spring or twist off the item being formed. 
In some instances, this ratio may be even 
less depending upon the specific job. 

At this time it may be well to mention 
the use of the straight cut-off blade which 
is also activated from the cross slide posi- 
tion. The cutting-off blade has angular or 
beveled edges and when clamped to these 
edges, is pressed securely against the flat 
side of the tool post. The shear or cutting 
edge angle is usually 15°, however this may 
be increased to as high as 25° when the 
difficult copper base alloys are machined. 
These alloys are in the Group III classifica- 
tion which would include the _ phosphor 
bronzes, the nickel silvers, aluminum bronzes 
and beryllium copper. A 2° to 4° side clear- 
ance is employed, while the front clearance 
may be as high as 20°. A back rake angle 
is employed; the value of this specific angle 
depending upon the material type. Thus, a 
value from zero to 15° is employed for the 
copper base alloys depending upon the group 
classification. Rake angles for the aluminum 
alloys will vary*® from 5° to 15°. 

Drilling, Reaming, Tapping and Threading Tools 

Drilling — In a sequence of operations 
which may involve either single or multiple 
drilling operations, a centering drill precedes 
actual drilling operations. This centering 
drill is simply a short, stubby drill which 
is set up and supported in the turret very 
close to the drill point. The purpose of 
this arrangement is to obtain high rigidity 
within the set-up and thus the drill cannot 
be easily deflected off center when cutting. 
Another purpose is to obtain a true center- 
ing point for entry of the succeeding drills. 
In many instances, old twist drills which 
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have become too short for other uses are 
employed. The cutting lips are ground to a 
60° angle with the axis of the drill. 

Regular commercial drills of the two 
fluted, spiral type with straight shanks are 
quite commonly used for most work on au- 
tomatics. However, drill design may vary 
in accordance to special requirements speci- 
fied by non-ferrous materials. Thus, high 
or slow spiral drills are used in deep hole 
drilling of aluminum base alloys and for 
a large number of copper base alloys. Also 
in the drilling of deep holes of small di- 
ameters in brass, breakage may be experi- 
enced in the use of the straight fluted com- 
mercial drill. This often precludes the use 
of a half-round drill which permits good 
chip disposal. 

Where cutting forces are not equal or 
balanced, the drill will chatter and crowd 
to one side, producing an unsatisfactory hole. 
The longer and smaller the drill, the greater 
is the importance to have equal cutting lips 
producing a balanced cut. The clearance angle 
of 12° at the outside edge is considered 
standard, however this value may be in- 
creased to as high as 20° in the drilling 
of the more difficult aluminum and copper 
base alloy compositions. In many instances, 
this value of clearance is also governed by 
the feed that is employed; heavy feeds often 
precluding the use of greater clearance 
angles. 

The hook or cutting rake angle for the 
lip is given by the spiral flute. Occasionally 
the angle of hook will be too great where 
a free cutting material is drilled. This may 
result in the drill digging in or pulling ahead. 
If this should occur, grinding a small land 
below the cutting lip will change the amount 
of hook. The feed will generally be gov- 
erned by both the hole diameter and the 
type of material that is being drilled. Lighter 
feeds should be employed where small di- 
ameter holes are drilled, where deep hole 
drilling is performed, or where high ac- 
curacy is to be maintained. The speed of 
operation is dependent upon the material; 
the slower speed being used for the more 
difficult materials to be machined. 

In order to determine the cause for drill- 
ing difficulties, the following information’ 
may be of value, thus: 

(a) If the point is not central, the drill 

will cut oversize; 
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(b) If the cutting edge angles are not equal, 
the drill will cut unevenly with one lip 
doing most of the cutting; 

(c) If the web is too thick, the drill will 
offer high resistance to feeding; 

(d) If the web is too thin, the point of the 
drill will chip and break off; 

(e) If there is insufficient clearance, the 
drill will require heavy pressures to feed 
into the stock. Examine closely since 
too thick a web will also give this 
same result. Rub marks will indicate 
too little clearance; 

(f) If there is too much clearance, the 
cutting lip will be poorly supported 
and may chip or break off; 

(g) If there is too much hook, the drill 
may dig in, pull ahead and overload 
itself. If there appears to be an in- 
and-out chatter, try reducing the hook 
or rake. 

In the drilling of deep holes, it may be 
necessary to divide the total drill depth be- 
tween several drills mounted on separate 
turret positions; each drill going to a pre- 
determined depth. Thus, as an illustration, 
the maximum depths per drill entry on the 
aluminum base alloys are given. In other 
instances, especially with the austenitic stain- 
less steels, positive cuts must be taken so 
that the drill will not ride, and thus produce 
a cold worked and burnished surface in- 
terior which may prove difficult to work on 
subsequent operations. 

Table 2 Maximum Depths per Drill Entry 
for Aluminum Alloys* 

Where such tools as reamers, drills, count- 
erbores, etc. are held in the turret position, 
the floating holder is recommended; _ this 
holder being preferred due to its ability to 
accurately locate the true center of the work. 
Also, it should be remembered that drilling 
on an automatic is quite different than hand 
feeding due to the absence to the sense of 
feel. Thus, it is essential in automatic feed 
drilling operations that the tool bit be main- 
tained sharp at all times so that it will cut 


with a good lubricant to keep the drill cool 
and to adequately wash the chips from the 
hole. 

Reaming — Both the straight and spiral 
fluted reamers can be employed for the ream- 
ing of straight holes. In some instances, as 
is exemplified in reaming the aluminum al- 
loys, large flutes are required so as to pass 
the chips readily, however the number of 
flutes should be adequate so as to obtain ad- 
equate support. Straight fluted reamers are 
widely used in the machining of the copper 
base alloys, however where chatter may be 
experienced, the spiral type reamer will over- 
come this difficulty and usually produce 
a smoother finish. Occasionally, the spiral 
fluted reamer may be required for deep holes, 
especially in the event that a flat drill was 
used previously leaving chips in the hole. 
In this instance, the straight fluted reamer 
will not remove all of these chips with the 
result that the hole may be roughened. In 
extreme cases, clogging and subsequent 
breakage of the reamer may result. The 
spiral fluted reamer can be used to advan- 
tage in the removal of these chips. 

The reaming of tapered holes presents a 
different type of problem. With the alumi- 
num base alloys, a spiral fluted reamer is 
generally used. Designed for taper work 
it has a spiral of direction opposite to 
the direction of cutting. These reamers have 
less tendency toward chatter and to ‘hog’ 
into the cut. For tapered sections on the 
stainless steels, where a fine finish is re- 
quired, the use of a taper turning attachment 
will prove more satisfactory than a tapered 
reamer. However, in this instance, a tapered 
reamer can be used where an average finish 
is all that is required. 

The reamer teeth do all their cutting at 
the front end where they are chamfered to 
create a cutting edge; this chamfer angle 
being as high as 45° in the reaming of some 
of the non-ferrous alloys. Narrow margins 
or lands are required so as to reduce the 
friction between the tool and the hole and 











: : . s minimize heat generation. However 

freely. It is also essential to flood the drill thu 8 eee , 
. . - Continued on page 60 
Table 2. Maximum depths per drill entry for aluminum alloys® 
; First Drill Second Drill 
oe Se (In Drill Diameters) (In Drill Diameters) 
Subsequent 
Ist Entry 2nd Entry 3rd Entry Ist Entry 2nd Entry 3rd Entry Entry 

Standard 4 1% 3% 
High Spiral, 
Straight flute 5 2 1 1% %, % % 
Slow Spiral 


























55 








56 


- . « Quality Control, from page 53 

chine. This chart is posted on the machine, 
so that the operators can observe how their 
work stacks up against others and against 
previous days. 

In final inspection, six characteristics are 
checked. Each of these is specified as being 
in Group A or Group B, depending upon the 
critical nature of each dimension. Figure 3 
shows the acceptance sampling table, which 
indicates the methods for sampling inspection 
of Group A and Group B characteristics. To 
show the use of this table, let us check our 
sample ball stud on one specific dimension 
which has been identified as a Group A, or 
major, characteristic. 

If we have a lot of 200 units, we see from 
the table that 25 units are to be taken in 
our first sample. Lower down in the same 
column are shown the “Acceptance Numbers”. 
On the line identified at far left as 1.2-2.1, 
since we are shooting for a 2% quality level, 
we see that only one defective part can be 
accepted in the first sample (C). If we find 
two defective parts, a second sample must be 
taken. From the chart, we find that this sec- 
ond sample is to be 50 units and that a total 
of three defective parts is the maximum to be 
allowed from both the first and second sam- 
ples (C2). 

This same “double sampling” is em- 
ployed for Group B characteristics, except 


TOOLING and PRODUCTION 


that the sample sizes are only half as large. 
Figure 4 shows the final Quality Record for 
Outgoing Production, covering Group A char- 
acteristics. A similar record is made covering 
Group B chaacteristics. A final Quality Trend 
Chart is also developed to show graphically 
the per cent defective over a period of time. 


The original NSMPA report showed nu- 
merous other charts and described several 
special types of statistical methods being used 
by Lundberg to meet specific problems. 


The NSMPA report was favorably accepted 
by association members, and the committee 
proceeded to plan, with the cooperation of 
the American Society for Quality Control, a 
series of at least three manuals dealing with 
the subject of Quality Control as applied in 
the screw machine products industry. A sup- 
plement to this material, the “Manual on 
Sampling Inspection by Military Standard, 
MIL-STD-105A”, has already been published, 
having been rushed to completion because of 
the need of many firms engaged in defense 
production. 


This explanation of Mil Standard 105-A 
was authored by Irving W. Burr of the ASQC 
and professor of mathematics at Purdue Uni- 
versity. A specific example lifted from his 
report is shown in Figure 5. The part is a 
sleeve control cam. Defects are classified ac- 
cording to their importance: In this example, 


LUNDBERG SCREW PRODUCTS CO. 
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Figure 5 


none of the dimensions are “critical”. Those 
circled on the part print are major: all others 
minor. 

Parts are processed through eight opera- 
tions. The first of these is “automatic” work, 
performed on a 1”—six spindle Acme Gridley 
Automatic. Work done at each station is 
shown by the series of operational views im- 
mediately below the part print in Figure 5. 

Cams pass through a “toll gate inspection” 
at the end of the automatic department, in 
sub-lots of 500 to 800 units. The sub-lots are 
sample inspected against the appropriate in- 
spection instruction sheet. If a lot is re- 
jected, it is sorted 100%; or, if accepted, it 
goes to the next operation. A control chart, 
showing per cent of defective pieces by sam- 
ples, maintains control of the quality of pro- 
duction from the automatic. 

Other operations, subsequent to work on 
the automatic, are either spot checked or ac- 
ceptance sampled at point of processing. In 
final inspection, double sampling is employed 
according to tables given in Mil-Std.-105A. 

Of the four characteristics or “defects” 
circled in Figure 5, let us suppose that a lot of 
800 cams had two with diameters outside of 
the specifications 0.751” to 0.753”, two with 
the ream outside of 0.5615” to 0.5630”, and 


one which had both measurements outside 
of specification. These would count as five 
“defectives”. The lot quality is then 5/800, or 
0.625% defective. Since this is below the 
specified A.Q.L. of 0.64%, such a lot is of 
acceptable quality. A similar A.Q.L. exists 
for each of the other “defects”. 


The NSPMA Manual A proceeds to show 
how to select the appropriate sampling plans 
for this example, using tables found in the 
Military Standard. The manual also provides 
a general interpretation of the government’s 
sampling procedures and explains their use 
by industrial concerns. 


Volume I of the series covers the “What 
and Why” of statistical quality control and 
constitutes a good general introduction to the 
subject. The joint committee of NSMPA and 
ASQC has done a remarkably effective work 
in simplifying this subject, and the manual 
will undoubtedly be a very valuable tool in 
training inspectors and quality control engi- 
neers, as well as making it possible for top 
management to become fully conversant with 
one of the most important cost-reduction tools 
available to them—Statistical Quality Control. 

Volume I is being printed, at the date of 
this writing, and will probably be immediate- 
ly available. 
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Banp Toots HELP 
REDUCE SLOTTING COsTs 


LOTTING IS A RECENT ADDITION to the many op- 
S erations now being band machined more 
economically than by conventional methods. 
No claim is made that this continuous cutting 
process is a cure-all but if all factors were 
better understood, it is likely that more pro- 
duction key-men would at least give band 
machining preliminary consideration. Such a 
measure has seldom led one in the wrong di- 
rection. 


Band slotting has numerous advantages 
whereby low unit cost may be attained, 
whether the job calls for uniform slot widths 
as in Figures 1 and 2 or for such applications 
as in Figures 3, 4 and 5 where a slight varia- 
tion in kerf dimension is secondary to opti- 





Fig. 1. Tapered bushings made in various sizes and used 
to lock V-belt sheaves on shafts are band slotted in a 
fraction of the time formerly required by milling. Air- 
cylinder type feeding fixture is semi-automatic and re- 
quires only loading by the operator. 


mum cutting rate consistent with blade life. 

The long cutting edge of the saw band, 
which varies in length according to the size 
of band machine being used, provides rapid 
cutting action with relatively little heat being 
generated. Excessive heat while cutting often 
proves critical in cases of circular tool slot- 
ting. Because the saw is not heated, it is not 
subject to the strains and stresses that are 
encountered by the circular saw or cutter 
mounted on an arbor. A saw band tends to 
readily correct itself from distortion. The 
longer the blade the cooler its cutting action. 
It all adds up to uninterrupted production for 
extended periods with no maintenance and 
down-time costs plus the additional savings 
in manpower and machine power. 





Ps : j 
Fig. 4. teguiar drilis are quickly slotted for carbide 
inserts to become masonry drills. If all factors as de- 
termined for a particular slot width are properly con- 
trolled, the band will operate until cutting edge life is 
reached without losing excessive kerf width. 


Choice of Set 


Slot Width Versus Actual Set Dimension. 

The basic purpose of saw set is to create 
clearance for the back of the blade. However, 
for slotting the set must function with far 
greater accuracy than required under just 
plain cutting operations. A band intended for 
slotting must primarily be selected on the 
basis of uniformity of set. This is possible only 
through constant quality control in saw band 
manufacturing starting from raw materials 
through to the finished product. If the set of 
the band will resist the strains of contour 
sawing, such a band will definitely prove even 
more effective for slotting and particularly so 
if uniformity of slot width is a must. 

Standard saw blades come with sets rang- 
ing from .038” to .065” and will, generally 
speaking, produce slot widths of .032” to .063” 
or .002” to .006” narrower than actual set di- 
mensions. Special blades are also available for 
cutting slots ranging from .025” to .100” with 
a single pass of the blade. The .025” dimen- 
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sion applies to a no-set blade. 

To determine the size of slot, a standard 
“Raker” set band will cut, it is necessary to 
start with the known set dimension of the 
teeth. If, for example, the set is .042”, that 
particular band will cut a kerf approximately 
.039” but other saw control factors are essen- 
tial to hold this relationship in line. (1) Some 





wide set blades cannot be used on thin ma- 
terials since the pitch in which the blades are 
furnished cannot provide a two-tooth contact 
with the material. (2) The thicker the ma- 
terial the greater the feeding pressure re- 
quired which in turn tends to spread the set. 
(3) The set also has a tendency to spread in 
dense materials, therefore, the higher the den- 
sity of the material the wider the kerf. 


Generally speaking, a narrow set and fine 
pitch saw band used with high velocity and 
slow feeding rate, will provide a slot or kerf 


@ 
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size which more closely approaches the over- 
all set dimension. Saw pitch and amount of 
set will also influence the ultimate surface 
finish which is often significant with slotting 
operations. A fine pitch and light set will us- 
ually give the finest finish, particularly in 
conjunction with high band velocity, slow 
feeding rate and use of saw lubricant. 


The next contributing factor to accuracy of 
cut is to use the widest and thickest blade 
possible. It is important that the saw retain 
its stability between upper and lower guides 
and thus provide additional beam strength for 
heavier feeding force. Band thickness is how- 
ever limited by the diameter of machine 
wheels, since the larger the wheel the thicker 
the band may be. The formula for determin- 
ing the approximate relation between both is 
.001” to .00175” of band width for each inch 
of wheel diameter. 


Several different types of band tools, each 
- « « Continued on page 131 


Fig. 3. Above left. Slotting 
brass brush holders. This appli- 
cation concerns a_ reasonable 
compromise between cutting 
rate and tool life rather than 
cut surface finish. The mechan- 
ical feed and magnifying glass 
attachments combine to relieve 
the operator of fatigue and help 
him observe the cutting results 
more closely. 


Fig. 4. Left. This band ma- 
chine is kept in continuous op- 
eration slotting expanding man- 
drels. The ingenious indexing 
fixture assures parallel and ev- 
enly spaced cuts with high cut- 
ting rate commensurate with 
blade life. 


Fig. 5. Above right. As shown 
here, parts in limited quantities 
may be readily clamped to the 
band machine table and fed 
into the wide blade hydrauli- 
cally. Simple setups such as 
this often apply to short runs 
that would otherwise’ incur 
greater down-time costs. 
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. Single-Spindle, from page 5 
care should be taken so that these lands are 


sufficiently wide to offer sufficient support; 
a value of 1/64” to 1/16” width being given 
depending upon the size of the tool. The 
clearance angle behind the cutting edge is 
usually up to about 10°, and since this clear- 
ance angle may be ground either straight 
or with a slight hoilow, a secondary clear- 
ance angle may be required to prevent the 
back of the land to rub on the side of the 
hole. 


Rake angles will vary with the relative 
difficulty of machining of the specific ma- 
terial; the higher values of rake being em- 
ployed for the more difficult materials. Feeds 
and speeds employed will also vary not only 
with the type of material, but also in ac- 
cordance to such factors as tooling material, 
desired finish, depth of cut, diameter of hole 
and the number of flutes on the reamer de- 
sign. With the stainless steels, from 0.003” to 
0.010” of metal is removed at about 0.003” 
to 0.0075” feed per revolution. As is to be 
expected, surface speeds will proportionally 
increase in reaming operations where car- 
bide tooling is employed. In addition, sur- 
face speeds will vary with the finish; the 
smoother finish desired requiring slower 
speeds. 

Sufficient metal for reaming should remain 
after drilling is completed, this being es- 
pecially important where the wall thickness 
is small in relation to its diameter. Con- 
versely, if too much stock is left in a drilled 
hole resulting in that a heavy chip must be 
removed, a large or oversized hole may re- 
sult. In reaming the aluminum alloys, ex- 
cessive heat generation realized by a combi- 
nation of a thin wall and a heavy cut may 
result in a small hole. Thus, in this latter 
case, heat generation is objectionable due to 
the high thermal expansion of this material. 
Accurate grinding, where angles and clear- 
ances are maintained exactly, is required, so 
that even cutting by all teeth is done. Thus, 
where a feed of 0.012” per revolution of 
stock is maintained, each tooth of a six 
fluted reamer should remove a chip of 0.002” 
thickness. 

Tapping — One of the greatest difficulties 
in tapping, or internal threading, is that of 
having chips clog back of the cutting edge, 
causing the tap to “seize” and break when the 
spindle reverses, particularly when running 
at high speeds. For this reason, taps with 
two flutes are usually used for steel up to 
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Fig. 5. Tap mounted in a non-releasing tap holder. 
These holders are used on automatic screw machines 
where the spindle is reversed automatically. 


3g” in diameter. For holes in steel of diam- 
eters greater than %” and for most copper 
base alloys the standard three or four fluted 
taps having narrow lands and deep, polished 
flutes with a two or three thread chamfer 
would be employed. With some of the more 
difficult non-ferrous alloy types, where tough 
stringy chips may be encountered, the spiral 
tap with two or three flutes are the pre- 
ferred. Chamfer angles used in tapping are 
similar to that used for threading and will 
be further discussed. 

The hook grind on taps will vary with the 
material type; the standard value used for 
steel and the more difficult non-ferrous met- 
als is at about 15°. This value may be re- 
duced for such materials as the free ma- 
chining leaded yellow brass to about 2° to 
4°. Usually, it is advisable not to tap over 
75 percent thread; the increase in strength 
obtained by tapping above this figure is 
insufficient to warrant the increased diffi- 
culties experienced in tapping. For deep 
hole tapping, thin lands to reduce bearing 
areas are required, or an interrupted thread 
style tap can be employed. For tapping 
diameters of one inch or more, it may be 
advisable to employ collapsible taps. This 
type of tap, however, is somewhat more diffi- 
cult to align as compared to the solid tap; 
improvement of alignment being obtained by 
the use of a floating holder. 

Non-releasing tap holders are used on au- 
tomatic screw machines where the spindle 
is reversed automatically. The releasing type 
of tap holder can also be used on automatics 
where it is not practical to provide a thread- 
ing lobe on the lead cam suitable for a non- 
releasing holder. A typical tapping operation 
is illustrated in Figure 5. 


To be Continued 
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Designed to meet your 
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Dupiex style. CINCINNATI No. 2-24 
Automatic Milling Machine. 





Plain Rise and Fall style, cincinnati 
No. 2-24 Automatic Milling Machine. 
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“What does the customer want?” These 
words have always guided Cincinnati 
Milling’s machine design policy, from the 
first knee-type built 69 years ago to the 
latest bed type .. . the No. 2-24 Automatics. 
These new machines combine advanced 
production features with more convenient 
means of setting up the job. They are 
built in three styles: Plain, Duplex, and 
Plain Rise and Fall. All have... 


Automatic Two-Way Table Feed Cycles 
for one-way milling; for reciprocal mill- 
ing with midway safety stop position. 
Controlled through... 


Cycle Selectors, a small cam shaft unit 
which can be removed and replaced in 
less than a minute. Units have been de- 
signed for almost every conceivable auto- 
matic cycle. In addition to table and 
spindle carrier, cycle selectors initiate 
other automatic functions including .. . 


Automatic Backlash Eliminator —It auto- 
matically engages during feed stroke; 
automatically releases during rapid trav- 
erse. Another feature of value in modern 
metalworking practice is... 


Automatic Spindle Stop—When the table 
stops for loading and unloading the fix- 
ture, the spindle stops rotating. To the 
production advantages gained through 
these automatic features, add... 


Single Control Lever—Starts the complete 
automatic cycle, and controls... 


Power Manual Traverse of table and spin- 
dle carrier; a labor-aiding convenience 
for setting up the machine. To top it off... 


Dynapoise Overarm, a built-in feature that 
chokes self-excited chatter, smoothing out 
the cutting action. 


With new cincinnatT! No. 2-24 Automatics, 
metalworking shops everywhere can re- 
duce the cost of milling operations, within 
3 hp and 5 hp range, on a wide variety of 
parts manufactured in medium to infinite 
quantities. For brief data, look in Sweet's 
Catalog File, or if you want complete in- 
formation, write for new 28-page catalog, 


No. M-1760. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 
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Triple-Chip blade, 
exclusive 
advantages. 


Master-Cut blade, 
conventional 
grind. 





es 
Dutl Drive gives 
exclusive 
odugntages. 






THE “WV 
MOTCH & MERRYWEATHER 
OFFERS YOU EXCLUSIVE 
ADVANTAGES FOR 
SLITTING AND SLOTTING 
e Let M & MTriple-Chip saw blades 
give you the higher production-with- 
accuracy which Industry must attain 
and maintain today. Also Master-Cut 


conventional grind with exclusive 
Dual Drive. Ask your dealer. 










INVESTIGATE, TOO, THIS 
VALUABLE AID TO 
PRODUCTION : 





DISTINCT ADVANTAGES 


Forthe most favorable results, time- 
and profit-wise, use Motch and 
Merryweather’s superb coolant. 
Anti-weld averting pickup. Sharp- 
er tools and longer-lived. Oily, 
but not ‘‘greasy’’. Smokeless, odor- 
less. A real aid to money-making 
production. 
* * * 


THE MOTCH & MERRYWEATHER MACHINERY CO. 
715 PENTON BUILDING : 
CLEVELAND 13, OHIO 


REMEMBER — IT'S THE COST 
Peg COT Tea ares 





| Wear Resistance 








Aids Production 


Not too long ago, lengthy 
production runs in _ industrial 
plants were impeded not by the 
materials used in fabricating the 
production equipment, but by 
performance capabilities of the 
latter. Today the tables are 
turned. Automaticity, higher 
sveeds and around the clock pro- 
duction runs are putting the 
pressure on materials. One 
answer is the use of wear re- 
sistant materials on vital equip- 
ment components to lengthen 
production runs and overcome 
expensive downtime. 

The illustration shows one of 
the die assemblies used for man- 
ufacturing silicon carbide and 
aluminum oxide wheels at the 
Carborundum Company, Niagara 





Photo courtesy Carbology Dept. 


Falls, New York. The barrel 
liner, at lower right, is of grade 
883 carbide, and the core pin, at 
lower left, of grade 44A. Both 
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Triple-Chip 
segmental 


type 
11” to 84 
dia 


Triple-Chip 

solid high 

speed steel 

8" to 20 
dia 





GIVES YOU EXCLUSIVE 
ADVANTAGES IN CUTTING OFF 
STOCK FAST AND ACCURATELY 


Fast, burrless cut-off of shapes and 
tubes up to 30” round. LetM & M 
Triple-Chip saw blades give you 
the higher production-with-accur- 
acy which Industry must attain 
and maintain. Ask your dealer. 











these materials are made by the 
Carboloy Dept. of G. E. Com- 
pany, Detroit. The first is a 
material that provides high 
wear resistance and is fairly 
tough. The second is tougher but 
still has good wear resistance. 


At Carborundum Company, | 
these wear resistant inserts are 
providing an overall average 
working life about ten times 
that of other engineering ma- 
terials. One four inch mold on 
an automatic press, for instance, 
produced as many as_ 86,000 | 
grinding wheels and was still 
in good condition. The mold 
employed previously lost its 
efficiency at 2,500 pieces. 

The cost of these tungsten car- 
bide molds, according to Car- 
borundum, averages about three | 
times that of steel. But the cost 
is more than offset by the wear | 
resistant qualities of the tung- | 
sten carbide metal. | 









INVESTIGATE, TOO, THIS 
VALUABLE AID TO 
PRODUCTION 


DISTINCT ADVANTAGES 


For the most favorable results, time- 
and profit-wise, use Motch and 
Merryweather’s superb coolant. 
Anti-weld averting pickup. Sharp- 
er tools and longer-lived. Oily, 
but not ‘‘greasy’’. Smokeless, odor- 
less. A real aid to money-making 
production. 


* * * 
THE MOTCH & MERRYWEATHER MACHINERY CO. 
715 PENTON BUILDING 
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Foot mounting 


Base mounting 


Flange mounting 


\. LINDBERG 


HYDRAULIC 
CYLINDERS 


.. NOW available for 
pressures to 3600 PSI 


ror extra power applications, it'll pay 
you to investigate the new Lindberg 
line of hydraulic cylinders for operation 
up to 3000 PSI .. . ruggedly and heavily 
designed for extra performance. Added 
to the 1500 PSI hydraulic cylinders, 
this line gives you a selection from 

0 to 3000 PSI... and supplements the 
Lindberg line of air cylinders. 


Pendulum mounting 


Trunnion mounting 


Rabbet mounting 
Centerline mounting 


Double-end rod cylinders 


Ch 6 th Lindl. ng features packing is made of special asbestos cloth 


for dependable, low cost power for lift. 2d rubber compound +. resists high 
ing, forcing, pulling, pressing, pushing ‘e™perature .. . is not affected by oil. 


and clamping: NEOPRENE O-RINGS .. . Conventional 


ROTATING CAPS... Caps can be easily gaskets are replaced by Neoprene 
rotated in order to position ports for pip- O-rings. Sealing action is automatic... 
ing. Just remove cap screws, and re-_ the higher the pressure, the tighter the 
volve head cap ... it isn't necessary to seal. 

disassemble cylinder. This feature per- SOCKET-HEAD CAP SCREWS... All 
mits simplified piping, and frequently .-1ew heads are in the open and easily 
eliminates need for T-fittings or elbows. ccessible from outside the cylinder. It 
NO TIE-RODS... Welded flange con- is not necessary to partially disassemble 
struction eliminates need for tie-rods... Cylinder to tighten screws. 


inoures proper oligument. Lindberg 3000 PSI Hydraulic Cylinders 
PACKING RESISTS OIL AND TEM- come in 8 mounting types and 10 bore 
PERATURE... Chevron type piston rod __ sizes from 2” to 8”. 


LINOBERG. KR & HYDRAULIC DIVISION 


Lindberg Engineering Company - 2450 West Hubbard Street - Chicago 12, Illinois 


SEE ADVERTISERS INDEX, BACK OF BOOK. FOR INFORM-A-GRAM KEY NUMBERS 
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Drill 
Stops 


ior Quick Adjustments 


Drill e 
Chucks ©” 


Adjustable 
Adopters 


on multiple spindles 


oe Bh scene 

















Counter- 


Close Center 

















Tap Drivers 
ADJUSTABLE ADAPTERS 
end SPINDLE EXTENSION 
2 Ghonge ASSEMBLIES 2) MAKE QUICK 
Cks 


TOOL CHANGES: 

The close fit between spindle 
and adapter body often causes 

adapters to bind or jam when being 
inserted. The pilot nose on these S-} 
Assemblies reduces this trouble to a 

minimum and speeds up tool changes. 
The wider undercut provides relief for 

any upsetting of the body caused by the 
: press fit of the Woodruff key 





ond 
Sockets 


Compsession 
‘ap 
Holders 


Centers 





“Roll-Lock” 
Chucking 
ools 


\ >) REDUCE SET-UP TIME: 

It 1s easy to make fine, indi- 
vidual adjustments with great 
accuracy ina cluster of spindles 
(or in a tool gaging set-up) 
with the “Quick-Lock” Nut 
locking any place on the 
adapter thread. This friction 
type nut locks by only a 






Heavy- 
Du 


Tap Chucks Holders 














wan quarter turn of the set screw, which 
Rest / forces the locking shoe against the adapter thread. This feature 
Blades / saves time on every adjustment. 
Countet- 

sinks / MEET TOOLING REQUIREMENTS: 
/ The Adjustable Adapters are made in a wide range of standard sizes. 
\ The Spindle Extensions are made in two styles. Style 1800 has a small 
body diameter—ideal for operating on close centers, next to shoulders 
and other obstructions. Style 1900 has a larger body diameter in relation to 
Floating —— its shank size. These Assemblies meet most req for ding spin- 

Holders Holders / dles and altering existing multiple spindle set-ups. 

‘ / 
/ 
Core / 
Drills 
Arbors 







WRITE FOR BULLETIN Ne. 6-50 


Shows complete information 
and prices 
B-5674RMT 1913 5. ROCKWELL ST., CHICAGO 8, ILLINOIS 


YOU GET LOW COST, FAST, ACCURATE PRODUCTION WITH OUR STANDARD AND SPECIAL TOOLS 


| 


the 
“ARMS and HANDS”’ 


for your 
MACHINE TOOLS 


~~ \f you think of a Lathe, Mill, Multi- 
Spindle Machine, or other Machine 
Tools as being a human body, supply- 








YOUR prosizms art OUR prosiems 


Helping you solve your tooling and 
production problems is Scully-Jones 
first objective. Ever since 1912 we 
have designed, developed and 
manufactured tools to the highest 


tions as drilling, reaming, tapping, 
milling, counterboring, counter- 
sinking, core drilling, recessing or 
undercutting, boring and grinding. 





standards to help you get fast, 


i the bod ‘ 
oe SS eS 4 accurate production at low cost. 


doing the actual work, then Scully- 
Jones tools represent the ‘‘Arms and 
fands’’ 





That is why you can purchase S-J 
Tools and get the best that engi- 
neering research, modern equip- 
ment, correct materials and expert 
workmanship can produce. 


Use these S-J “Arms and Hands” to 
equip your machine tools. They 
= help you get: low cost, fast, 
accurate production on such opera- 





For current information on S-J 
Tools, refer to Catalog 600. Write 
on your company letterhead for 
your copy. 


Let us help you solve your tooling 
and production problems. Because 
our manufacturing facilities have 
been expanded, we're in a position 
to give you reasonable deliveries. 
For quick service see our nearest 
representative or contact Scully- 
Jones direct. See 
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SIZES and STRETCHES 


REINFORCING RIMS! 








ee 


i 7h — 
___ taht 


GIANT SIZE JOBS 


for Dies, Jigs & Fixtures 
are Routine at Barth’s! 


IF YOU ARE STUMPED with a really big jig, fixture or 
die job, remember this 12 foot wide hydraulic jig pro- 
duced by Barth for a manufacturer in Warren, Ohio. 

Big, giant size jobs like this are routine at the Barth 
plant . . . and that goes for big punch press, big planer, 
big boring, big grinding, big lathe jobs and also for big, 
complex special machinery jobs incorporating pneumatic, 


hydraulic and electronic operation and control. 





Big as Barth's capacity and facilities are today .. . 
further expansion in plant area and equipment is in 
process right now. If you require services and facilities 
such as Barth makes available to you, it would be a 
pleasure to take you on a tour of the Barth plant. Mean- 


while, remember, ‘‘Big jobs are routine at Barth's!’ 


BARTH 


STAMPING & MACHINE WORKS, Int. 


12650 Brookpark Road, Cleveland 29, Ohio 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 





“KNOW-HOW” FOR SALE 


& PLASTICS MOLDS 





by Gordon B. Thayer 


Tells how to 
ESTIMATE e DESIGN 
BUILD e USE 
PLASTICS MOLDS 
22 chapters (272 pages) of plastics 
tooling and production KNOW-HOW. 


More than 200 illustrations, tables 
and charts. $3.49 per copy. 








> DIE ESTIMATING 


Fourth Edition 

62 pages of shop-proved data, 26 
time value tables, 27 scale drawings; 
thoroughly practical and easily-under- 
stood text. DIE ESTIMATING pro- 
vides the KNOW-HOW and SHOW- 
HOW for determining what it takes 
in units of time to build a die. 


$3.00 per copy. 


KNOW-HOW LIBRARY SERIES 


PRACTICAL QUALITY CONTROL 


Timely, instructive and written in the KNOW- 
HOW, TELL-HOW manner, this 36 page collec- 
tion of articles and case-histories by top-flight 
authorities takes the study of Quality Control out 
of the “armchair textbook” category. 


$1.00 per copy. 


COLD FORMING of the STAINLESS STEELS 


by Lester F. Spencer 


28 pages of KNOW-HOW on the blanking, 
punching, perforating, and bending, forming, deep 
drawing and spinning of the stainless steels. 


$1.00 per copy. 











ACCURACY & the GEOMETRY of PRECISION 


by E. Willard Pennington 


A historical and detailed, step-by-step presentation 
of the methods of generating by scraping, master 
surface plates, straight edges and 30°, 45°, 
60° and 90° angles. 35c per copy. 


= eee 
HUEBNER PUBLICATIONS, INC., 1975 Lee Road, Cleveland 18, O. 


Gentlemen: Please send me at ence: 























Plastics Molds ........... $3.49* each “ ilies 
: ce " ccuracy an e Geometry 
Oe ND = +++ +--+ $3.00° cach OP RD vocccn ceicteawias 35c* each 
Cold Forming of the Stainless 
Oe eee OEE ee Hs $1.00* each Practical Quality Control ..$1.00* each 
Open aecceunt ship- 
NAME ments on company 
CM UE TEAes &.e Kee tele ae Kk alehae dee AE OEORR OROSe bebe eeceee mite e¢acts. 
Otherwise, eheek 
0, ORIEL AS SELENA OOP EN PREECE TS TE SE rE <i> ain, aaa. 
No C.O.D.’s, please. 
ES Unto eis HPS EA kn SOT Cee PONG hs babar sokamb bein seGcnan cn +hike anne 
WN Sociict ccc netws vontbeced coun kee TOME... a ere add 3% sales tax. 
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New Features Added 
To Microflat 
Honing Machine 


New features added to the 
microflat microhoning machine 
include four different speeds in 
the head, simultaneous chang- 
ing of spindle and wheel speeds, 
motorized wheel dresser mount- 
ed on machine, control of head 
oscillation, and pneumatic lift 
up of spindle. This machine is 
used for precision finishing of 
optically flat surfaces up to 20 
inches in diameter. 

Spindle speed may be changed 
(independent of wheel speed) by 
simple insertion in the head of 
any one of four worm gears, 
ranging from single to quad- 
ruple thread. 





Photo courtesy Micromatic Home Vorpurawuon 


Direction of spindle rotation 
is controlled by a clutch that 
has three positions: forward, 
neutral, and reverse. 

A knob at the lower right 
rear side of machine permits 
easy access to changing spindle 
and wheel speeds together. The 
abrasive wheel is geared to the 
same motor that drives the 
spindle, so that the speeds of 
both spindle and wheel may be 
proportionately changed at the 
same time by the one control. 

To permit the permanently- 
mounted motorized dresser to 
swing over the wheel in the 
dressing position, the head may 
be moved without disturbing its 
previously set oscillating stroke. 

An air cylinder adds to opera- 
tor convenience by providing 
easy lift up of spindle and at- 
tached fixture. To save time in 
lowering the spindle to micro- 
hone an additional number of 
identical parts, an adjustable 
stop on the quill housing per- 
mits repetition of height setting 
and adjustment for wheel wear. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 








MAY, 1953 67 








A MULTI-FOLDING MACHINE, built 
by SEMCO to operate at the rate of 


Th 0 F | R oT V6 olds (22 page) ene evtometeally | 
MODEL 


A RAMIE DECORTICATING MACHINE built by SEMCO, 
showing a “business end" view of the mobile unit that 
produces raw fibre from the fibrous RAMIE plant used for 
weaving into textile. Pictures of this machine in operation are 
considered of historical interest and are displayed in the 
Smithsonian Institute, Washington, D. C. 
















of industry's 
high production 
machinery 


A SPECIAL PAPER COATING 
MACHINE built by SEMCO to a 
customer's specifications. Note the long 
rolls, ground for “kiss” contact 
throughout their entire length. 


NEW MODELS ney IDEAS, whether in a 
visionary or concise te can be further conceived, 

designed, developed an@,built into finished machinery by the 
SEMCO organization. THIS |! A DIFFICULT FIELD, but the SEMCO 
organization has specialized infor thirty-four years and 
thereby has become most proficien, 


® 
Write today for the SEMCtmbrochure 


**Ready to serve you’’. *, 






*» 
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1 
4 
shied 


Let 
these 


OPTICAL 


(U) AIDS 


answer your 


PRECISION 
PRODUCTION 


PROBLEM 





CONTOUR MEASURING 
PROJECTOR No other projec- 


tor can match its accuracy: angular 
measurements to +1 minute of arc 
with a protractor screen, and direct 
linear measurements to +.0001” over 
a range of 4” x 6” with the cross slide 
stage. Dimensions, angles, and profiles 
of production-run parts can be com- 
pared directly with a traced outline of 
the projected image of the master part, 
or with a large scale drawing super- 
imposed on the screen. Inaccuracies 
are found quickly . simply. Write 
for Catalog D-27. 


WRITE for complete information on 
these three important optical aids de- 
signed to save you time and money. 
You may be paying many times over 
their moderate cost in lost time and 
rejects. Bausch & Lomb Optical Co., 
79817 St. Paul St., Rochester 2, N.Y. 








INDUSTRIAL 
STEREOMICROSCOPE 


Steps up production and increases ac- 
curacy in small parts assembly, and in 
inspection of tools and finished parts. 
Images are as natural-looking as though 
seen with the unaided eye—but magni- 
fied. Optional mountings for use in 
machine tools and inspection setups. 
Sturdy, dustproof, for practical use. 
Write for Catalog D-1029. 





TOOLMAKERS’ MICROSCOPE 
This sturdy microscope gives you 
one inch linear measurements to + 
0001” and angular measurements 
(with protractor eyepiece) to + 1 
minute of arc. Operation is ex- 
tremely simple and fast. Opaque and 
transparent objects of any contour 
can be measured. Catalog D-22. 








| 
| 
| 
| 
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How to Use 
Carbon Are Burner 
in Battery Repair 
Lead burning is becoming in- 
creasingly important in battery 
maintenance programs as indus- 
try becomes more alert to the 
economic advantage of more 


careful treatment of the pri- 
mary energy sources which drive 





Photos courtesy Gould-National Batteries, Inc. 


Fig. 1. Proper technique in lead burning 
for battery repair involves using three 
cells of the battery (six volts) and a 
simple pointed carbon rod. Here a con- 
nector is being burned to a post—fresh 
lead being applied to the rod so that it 
flows down into the puddle, and damp 
rags being used to protect adjacent parts. 


so many lift trucks, tractors, 
shuttle-cars and other industrial 
vehicles. Lead burning (weld- 
ing) may be done with an acety- 
lene and oxygen torch or with a 
carbon burning outfit. The lat- 
ter uses electrical power from 
the battery being repaired and 
involves but the simplest of 
equipment. The following in- 
structions and precautions are 
volunteered by Gould-National 
Batteries as part of its current 
plus-performance plan. 


- « Continued on page 95 





Fig. 2. When building up battery posts 
the use of a mold is helpful, but care 
must be taken to prevent the carbon rod 
from touching the side of the mold. 
The jumper connection in the foreground 
replaces a missing connector so that six 
volts (three cells) is across the weld. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 











MAY, 1953 69 


FABRICATION TI} 


with ) 


STANDARDIZED 3. 


DIE SECTIONS 

















‘have straight tool 

Ly ‘steel lands, which are 
ved and ground; and mild steel bases, which permit 
ling of dowel pin holes. Die sections in this series are 
available in lengths from 6” to 12” inclusive in increments 
of 1”; and in heights of 13¢”, 1%” and 21”. 


‘ Also available are series AA, BB and CC die sections 
having wider lands which permit contouring before harden- 
ing. These standardized die sections have the same general 
construction as series A, B & C illustrated to the left. 


TOOL STANDARDIZATION IS THE BASIS FOR SAVING PRODUCTION TIME. WITH R-B 
YOU GET THE ACCEPTED STANDARD OF THE SHEET METAL INDUSTRY—IN STANDARD 
DESIGN FEATURES THAT SAVE IN ENGINEERING, DIE CONSTRUCTION AND OPERATION. 


RICHARD BROTHERS DIVISION 
ALLIED PRODUCTS CORPORATION 














ALLIED’S FOUR PLANTS DEPT. 71 © 12635 BURT ROAD e DETROIT 23, MICH. 
HARDENED AND PRECISION Please send me additional information. 
GROUND PARTS e STANDARD NAME TITLE 
CAP SCREWS e SPECIAL COLD 
FORGED PARTS e SHEET METAL COMPANY 
DIES e ALLITE DIES CAST OF ADDRESS 
y4\ (Guy \GG@) Me Meh Map GE) 1.) 
CITY ZONE STATE 
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To Wind Coils of 
“INVISIBLE WIRE’ 


or other minute 
precision operations 





At the Hathaway Instrument Company, tiny galvamometer 
coils are wound with wire so fine that it is almost invisible 
to the unaided eye. Ingenious tooling and use of an AO 
Stereoscopic Microscope assure fast, precise workmanship. 


These unique AO Microscopes provide two 
complete optical systems (one for each eye) 
to enhance the perception of depth and to 
provide three-dimensional reality plus an 
exceptionally wide field of view. Unlike 
ordinary microscopes, objects and move- 
ments are not inverted. Instead they appear 
in their natural directions. Because AO 
Stereoscopic Microscopes are unequalled for 
fabrication, assembly, inspection of minute 
precision ‘parts, they are widely used in 
electronics, metal working, food and many 
other industries. 


You NEED 


Stereoscopic 
Microscopes 


Let AO Stereoscopic Microscopes help you 
achieve high precision at low cost. Mail 
coupon below. 


American Optical 


INSTRUMENT DIVISION 


OUFFALO 15, NEW YORK 








American Optical Company 
Dept. S-179 
Instrument Division 
Buffalo 15, New York 
Gentlemen: 
Please send me further information on AO Stereoscopic Microscopes. 
RN aia scan cesar cancer vaca ee eae ie toe ceo a desea esa Sat amini to eebd accudeabokponbsdésiaowass 
MMU NRININS ccs ccsucusnsctaniesvastacs;saceoticsatssceaapsscceenssivatinacdcoussusdvanaven coassdsiasersemushuylekstanssshexesansea 
ac acre eee caret es area feats oo evant acca ees Sov secasascancastan iokacacenisigsestastoe cs testarCu Tot 
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Precision 
Flat Lapping 


Flat lapping machines have 
turned costly, laborious hand 
operations into a fast, economi- 
cal, production process. Fine 
micro-inch surface finishes 
necessary in so many tool room 
jobs, can now be attained with 
a big saving in time. 

A precision flat lapping ma- 
chine was developed by lapping 
engineers, to provide a low cost 
tool for producing the finest 
micro-inch finishes with speed. 





Photo courtesy Spitfire Tool Co. 


It is a precision machine tool for 
quickly finishing parts that re- 
quire exceptionally flat, finely 
finished surfaces such as sliding 
and rotating parts, gages, air- 
tight and liquid-tight seals. 
Plastic and die casting molds 
can be lapped in record time. It 
is possible to obtain with this 
machine, finishes as fine as 2 rms 
micro-inches when lapping 
metals, glass, quartz or any 
other material requiring an ex- 
tremely fine flat finish. 


With this machine, precision 
lapping is accomplished by op- 
erators having little experience 
and in much less time than by 
other methods. No chucks, col- 
lets, holders or other tools are 
necessary. The operator merely 
holds work on the revolving 
plate which has been covered 
with abrasive. All work is done 
by the machine which is left 
running while the work is ex- 
amined and measured. Speed of 
stock removal and fineness of 
finish are varied by selection 
of abrasive. 

Large parts, ordinarily diffi- 
cult to finish, are easily and 
rapidly lapped to an exception- 
ally fine finish. 
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AMERICAN'S “KING SIZE" 
SELECTION HAS ELIMINATED 
50% OF OUR SPECIALS! 













































DRILL JIG 
BUSHINGS 


SAVE YOU TIME AND MONEY 


50% of your specials are now American's 
standards. The new standard sizes are listed 
in our new catalog. In addition, all lengths 
are now standard with American (no added 
charges). Our KING SIZE selection of 
standard types and sizes are immediately 
available to you through our fully stocked 
exclusive Distributors — no waiting! 
SPECIFY AMERICAN. 





TRADE MARK 


AMERICAN DRILL BUSHING CO. 


5107 PACIFIC BLVD. LOS ANGELES 58, CALIFORNIA 











SPERCCARET TY eee 7wrc,rT «8 oT. ree we Tee ew eS 
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MICROBORF..... 


~_ 
Ds 


for 


PRODUCTION BORING, 
TURNING and 

FACING 

OPERATIONS. 


Illustration shows typical example of cluster 
tooling using standard Microbore units for 
machining seven surfaces on a main bearing 
housing at one pass. Each tool is independently 
adjusted by proven micrometer vernier principle 
and precise limits of accuracy are maintained 
on production runs. 


DEVLIEG MICROBORE COMPANY 
480 Fair Avenue e Ferndale 20, Michigan, U.S.A. 
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Automaticity 
Features New 


Milling Machines 


In a new line of automatic 
milling machines, just an- 
nounced by a leading manu- 
facturer, automaticity and man- 
ual maneuverability have been 
combined to an unusual extent 
for production type milling ma- 
chines. The new machines are 
built in plain, duplex, and plain 
rise-and-fall styles, with a stan- 
dard table travel of 24”. In- 
creased table travels up to 144” 
can be furnished for long, com- 
paratively light work. 





Fig. 1. 
chine 


Plain Automatic Milling Ma- 


Through a cycle selector unit, 
a single lever initiates the com- 
plete milling operation, includ- 
ing automatic table cycle, auto- 
matic spindle stop, automatic 
backlash eliminator, automatic 
spindle carrier cycle of RAF 
machines, and one extra equip- 
ment item .. . automatic spin- 
dle retraction. To aid in setting 
up the machine, all these auto- 
matic features can be nullified 
or bypassed for manual control. 


An individual motor drives 
the spindle through V-belts and 
three gear contacts; 3 hp per 
spindle for standard spindle 
speeds, and 5 hp for high spin- 
dle speeds. The spindle is quill 
mounted for cross adjustment. 
Bearings, gears, and all other 
parts within the spindle carrier 
unit are automatically lubri- 
cated by means of a combina- 
tion circulating and splash sys- 
tem. 


The walls of the bed are con- 
siderably wider than the table, 
and the intervening space serves 
to catch the coolant and chips 
and direct them to a chip com- 


- - « Continued on page 74 


Ch 


and You'll Specify 


TOOL 


PRK-33 Air Hardening, Non- 
Deforming Cobalt, High-Carbon, 
High Chrome. For high produc- 
tion blanking, forming, draw- 
ing, trimming and shearing. 
NEOR The Original Oil Hard- 
ening, Non-Deforming High 
Carbon, High Chrome. Recog- 
nized as the ideal lamination 
die steel. Also suitable for other 
long run dies. 

MINEOR 5% Chrome, Air 
Hardening, Non-Deforming. Has 
many desirable features of more 
expensive air hardening steels. 
Tough at high hardness. 
OHT oil Hardening, Non-De- 
forming, Excellent machineabil- 
ity, minimum distortion, good 
resistance to wear. An economi- 
cal steel for short run dies. 
““MT6” The Standard “M2 
Type’, High Speed Steel. De- 
signed for a superior tool and 
at the same time save critical 
alloys. 
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ANALYSIS 
RICE $8 


NI 





STEEL 


We believe we have the answer to 


any tool steel problem you may have. 
At left are five of the finest steels in 
their price class—Each capable of 
outperforming competitive steels— 
each will be more economical, cause 
less trouble if our engineer's recom- 
We'll be 
glad to talk it over with you if you 


mendations are followed. 


will call or write. 


Furnished in bar stock, billet, forging, sand 


casting. Drill rod, flat ground stock, tool 
bits. Bulletin on Request. 


DARWIN & MILNER Ine. 


highest grade tool steels 


2345 ST. CLAIR AVENUE x 


CLEVELAND 14, OHIO 
REPRESENTED BY 


ZIV STEEL & WIRE CO., CHICAGO © DETROIT © ST. LOUIS © INDIANAPOLIS * TOLEDO © MILWAUKEE 


¢ M.G. OPP COMPANY, NEW YORK 


CHARLES B. WEBSTER, PLAINVILLE, 


CITY © PECK STEEL & DIE SUPPLY COMPANY, LOS ANGELES © 
CONNECTICUT « CHARLES W. BRINGMAN, ORLANDO, FLORIDA 
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. . Automaticity, from page 73 


Fig. 2. Duplex Automatic Milling Ma- 
chine 


partment in the right-hand end 
of the bed. This construction, 
coupled with the rigid coolant 
pans at the ends of the bed, 
keeps the floor clean and dry. 

Table ways are automatically 
pressure lubricated with filtered 
oil, and completely protected 
against entrance of dirt, chips, 
and coolant. The standard table 
is extra long, 55 5/8” from end 
to end, affording an extra meas- 
ure of working area. Dogs are 
carried on the underside of a 
rail attached to the front of the 
table, where they will not be 
fouled with chips. The table is 
traversed through a convention- 


2 faster set-up time ss al screw and nut arrangement, 


and powered by a separate 2 hp 





y | 
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ag . motor mounted on hinged rails 
> %& faster production... in the bea. 

ttt ae The lever for starting the au- 

. j tomatic operating cycle has four 

* greater simplicity eee power manual directional con- 

° A e trol positions: rapid traverse 

% multiple operations done simultaneously... right and left, and feed right 

and left. In the same unit, a 

}H . second lever controls the verti- 

* easier caming eee cal traverse of the spindle car- 

rier of RAF machines. It has 

three positions: “automatic”, and 

“up” and “down” for power 
WITH TURRET—6 Operations OPERATION WITH "TRAUB" —5 Operations manual control. 
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To illustrate let us consider a shoulder screw 
and compare methods of production. 


Fig. 3. Plain Automatic Rise and Fall 
Milling Machine 


The sequence of all automatic 
functions is controlled by the 

| eycle selector, actually an as- 
| sembly of cams on a rather 
short demountable shaft in the 
bed. Dogs control the length of 
stroke only. Cycle selectors have 

. - » Continued on page 79 
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TRACER CONTROLLED MACHINING 


APPLIED 10 
THE 
BOYE & EMMES 
LATHE 





MR. DUPLICATOR 


Mr. Duplicator says — ‘Walker, why can’t a simple, understandable Duplicator be built so that operators 
don't have two strikes against them before they start. Accurate Duplicating cannot be accomplished by twist- 
ing screws, using relays, clutches or tubes.”’ 


Walker says, “Most designers of Duplicators put everything into them that is in the book, hoping that they 
will work. One well known company has eight valves between pump and tracer; we have only one. Accu- 
rate Duplicating can be only accomplished hydraulically and by Duplicating the form from a template. 


The WALKER HYDRAULIC DUPLICATOR of Universal Step Turning Design, as shown on the Boye & Emmes 
Lathe, gives what is most desired. The most compact design, has all of the controls in front with the tem- 
plate, and directly under the finger-tips of the operator. 


We replace the standard compound with one of our own design which is more rugged in construction and 
has a built in hydraulic cylinder. The tracer control valve is mounted on this cylinder by a bracket that 
has right angle micrometer adjustments. The Duplicating unit can be moved to any selected position that 


is most desirable to Duplicate the form in the template. The tracer then is adjusted so that its right angle 
micrometer adjustments can be properly used. 


Our Duplicators come on Boye & Emmes Lathes as standard equipment. No one can question that Boye & 
Emmes builds good lathes and that none are better. 


We can place our Duplicators on any lathe already in your shop or any other machine tool that you are 
desirous of adapting to automatic control to Duplicate uneven shapes from a template. The Hydraulic Dupli- 
cator is here to stay and has been built for all machine tools. 


Our Mr. Walker is the originator of the Hydraulic Duplicating Attachment for Machine Tools and is 
definitely an authority on Duplicating procedure. We are the largest manufacturers of Hydraulic Duplicating 
Attachments for Machine Tools. We have tie-ins with most machine tool manufacturers whereby your new 
machine can come to you with our Hydraulic Duplicator, if you so desire. 


We can furnish a thorough and understandable solution to your Duplicating problems. Send us a print of the 


part to be made, along with the make and size of machine to be modernized, and we will give you 
recommendations and firm quotation. 


REPRESENTATIVES IN PRINCIPAL AREAS 


Walker Minaya) 


P.O. Box fEZ) 9 STANDISH, MICHIGAN 


Pioneer Designers and Builders of Precision Duplicating Equipment 
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The New Serew Thread Manual 


A most important and necessary handbook, recently published 
by the American Society of Mechanical Engineers, is the culmina- 
tion of 50 years of argument, conference and compromise. This 
book should be among the tools of every draftsman and engineer 
who, in any manner, deals with threaded screw parts. 

Titled “ASME Screw Thread Manual”, it is a shop and draft- 
ing room abridgement of the American and Unified Standards 
for screw threads and their gages. The volume contains the Amer- 
ican standards and those that were set by the Accord of 1948 
signed by Canada, Great Britain and the United States. The 
agreement was designed to assure the interchangeability of screws 
and threaded products of those nations. 

The simple matter of signing that piece of paper signalled 





IN PRODUCTION 


With Less Manpower 


120% INCREASE 7, § 


D.P.S. “agit 1] yp “ | 
Motorized [\“: | 
HOPPER 

UNIT 


PICKS "EM UP & LAYS 
‘EM DOWN IN EXACTLY 
THE RIGHT POSITION 





Let Us Adapt 
This Precision 


SELECTIVE 
FEEDING 
DEVICE 

To Your 
Individual | 


to all types of production machines. 
Needs || 


Send us your feeding problem... Tell | 
us where you want it... How fast you | 
want it...and in what position you 

want it... AND WE WILL PUT IT THERE | 
FOR YOU. 


See how these hoppers are adaptable 


WRITE FOR OUR MOST RECENT CATALOG 


DETROIT POWER SCREWDRIVER CO. 


2827 W. FORT ST. 





DETROIT 16, MICH. | 











by George T. Trundle, Jr. 
Chairman, Board of Directors 
THE TRUNDLE ENGINEERING CO. 
Cleveland, Ohio 





the success of the efforts of 
some of the greatest American 
industrial minds over the half 
century of dickering and, some- 
times, bickering. When, after 
all the years, the smoke of 
argument, theorizing and exper- 
imenting settled, the arsenal of 
democracy was_ strengthened 
immeasurably. 

Many of the men died before 
their effort bore fruit. Among 
them are Ambrose Swasey, 
founder of the Warner & Swa- 
sey Co.; Luther D. Burlingame, 
Industrial Superintendent of 
Browne & Sharp Mfg. Co.; 
George Case, chairman of the 
board of Lamson & Sessions Co.; 
Stanley G. Flagg of S. G. Flagg 
& Co.; Col. E. C. Peck, general 
superintendent of the Cleveland 
Twist Drill Co.; Edwin M. Herr, 
president of Westinghouse Elec- 
tric & Mfg. Co.; Charles M. 
Manley of Manley & Veal; 
Frank O. Wells, president of 
Wells Corp. This is just a 
short list of the many who 
worked valiantly and doggedly 
over the years to accomplish 
standardization and failed to 
see its achievement. There are 
many who lived to see the work 
become a reality. 

With the advent of the North 
Atlantic Treaty Organization, 
the work of standardization was 
carried still further. When the 
current efforts are completed, a 
British stretcher will fit the 
trolleys of an American ambu- 
lance, and a Turkish needle will 
fit on a French syringe. They 
don’t fit now. But they will. 


Over The Year’s 


Serious discussions of stand- 
ardization were underway for 
several years when, in 1902, the 
American Society of Mechanical 
Engineers appointed a commit- 
tee to prepare a report on 
“Standard Proportions for 
Screw Machines”. The five 
year task of that committee was 
crowned with success when the 
report was adopted at the so- 
ciety’s convention of May, 1907, 
at Indianapolis. 

Many companies endorsed the 
standards and informed Ameri- 
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can industry that they would 
be ready to fill orders based 
on those standards as soon as 
the gages were ready. The lat- 
ter were being manufactured by 
a company which years later 
was to make history in the field 
of aviation engines, Pratt and 
Whitney. 

As the years progressed many 
other technical groups joined 
with ASME in the efforts to 
achieve American standardiza- 
tion and later international 
agreement on threaded parts. 
Foremost of these groups are 
the Society of Automotive En- 
gineers, the U. S. Bureau of 
Standards and the Departments 
of the Navy and Army, Bridge 
Builders and Structural Society 
and the Machine Screw Manu- 
facturers Association. 

Standardization began to 
sweep the American industrial 
scene, but as yet there was no 
international agreement. In 1908 
an ASME committee headed bv 
E. M. Herr went to Paris at 
the invitation of the Societe des 
Industries du Gas for discussion 
of standardization. Another let- 
ter suggesting international co- 
operation was received from Dr. 
I. G. Schleisinger of Germany. 
His note suggesting standardiza- 
tion of screw thread systems is 
dated October 8, 1912. That let- 
ter, now in the ASME archives, 
was received a year and a half 
before the Allied nations learned 
their first costly lesson. 

World War I gave tremendous 
impetus to the move for inter- 
national cooperation. The diffi- 
culties the Allies experienced 
in repairing each others’ equip- 
ment again started the agitation 
for international unification of 
thread standards. 

American standardization, 
however, was progressing rapid- 
ly. In October, 1916, the Navy 
Department accepted the stand- 
ards for machine screws of 
ASME. The five and one-half 
year task of the society’s com- 
mittee on Tolerances in Screw 
Thread Fits was adopted and 
published in February, 1918. 

Many years were to pass be- 
fore complete American Stand- 
ardization was achieved. Many 
motorists can remember the 
days when the shearing of a 
bolt caused undue delay because 
it was difficult to find another 
to fit the nut. There was many 
a blacksmith pressed into serv- 
ice to shape a fastner to replace 
parted nuts and bolts. 


International progress was far 
slower. Despite the serious les- 
sons learned during World War 
I, no progress was made be- 
tween the one-time Allies. The 
United States and Great Britain 
were still separated by the five 
degree difference in the screw 
thread angle with the former 
clinging to the 60 degree angle. 

The first break in the inter- 
national stalemate came in 1926 
when a British mission visited 
the United States and brought 
with it the compromise proposal 
of a 57% degree thread angle. 


IMPORTANT 
to PRODUCTIVITY 
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This squarely split the five de- 
gree difference. But American 
refusal to alter its now estab- 
lished angle brought the work 
of the mission to a fruitless end. 

And the two countries contin- 
ued to go their separate ways. 
No other international attempts 
were made by the United States 
or any other country. And the 
bitter lessons of that first great 
international conflict soon were 
to haunt the allied nations 
again. American standards were 
a reality, but the international 
lessons were to be learned again. 





INCREASED FEEDS AND SPEEDS 
LOW TOOL COSTS 
ELIMINATION OF BREAKAGE 
LONG CUTTER LIFE 

NO PRODUCTION BREAKDOWNS 


Check 
AUTOLOCH , 


Cutting Tools 


Clarkson, Incorporated 

320 Ontario Street 

Toledo, Ohio 

Gentlemen: 

Send full information and prices on AUTOLOCK Cutting 
Tools and Chucks to: 


= 
SON INCORPORATED 


DEDLOCK CHUCKS . . . AUTOLOCK CHUCKS... MILLING CUTTERS ... CLARKSON CUTTER GRINDERS 
| 320 Ontario St., Toledo, Ohio 
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With the coming of World 
War II, the United States poured 
billions of dollars worth of ma- 
terial into the hands of the 
British, French and other Allies. 
And once again there was the 
problem of replacement parts 
for repairs. British industry was 
not geared to turn out threaded 
screw parts and tapped parts 
to fit American machines. So 
millions of dollars worth of 
parts were crowded onto the al- 
ready over-burdened Liberty 
ships to be hauled to combat 
areas and into the heart of the 


British arsenal. 

Once again the cry for unity 
was heard. By December, 1943, 
two years after the United 
States was at war, the first of 
the new series of international 
conferences took place in New 
York. A second round of con- 


ferences followed in London 


during August and September 
of the next year. A third meet- 
ing was held at Ottawa, Canada 
in October, 1945. 

The war was over and once 
again the specter of the costly 
failure to unify screw thread 
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* Full Scale Template gladly 
furnished on request 





For unmatched performance and | 





feeding accuracy; Mounting as an | 
integral part of the die set; For | 


ease of adjustment and long life 
(users report millions of cycles). 
Of time tested design, so sound, 
it has been retained for over 25 
years of manufacture. 

The Dickerman Hitch Feed 
remains the preferred choice of 


experienced set-up and produc- | 


tion men. It’s the feed pictured 
most often in die illustrations and 
praised by production men every- 
where. 


— DICKERMAN 


MANUFACTURING 
323 Albany St., Springfield, pret 
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standards, tolerances and _ fits 
rode through the United States, 
Canada and Great Britain. At 
that Canadian conference, the 
British agreed to adopt the 
American screw thread angle of 
60 degrees and proposed what 
later became known as the Ot- 
tawa thread form. 


However, American objections 
remained to crest and root con- 
tours. But the basic differences 
had been resolved and each na- 
tion then was permitted to fol- 
low its own preference since the 
products would enjoy inter- 
changeability. 


The work thereafter was car- 
ried on by small conferences be- 
tween three nations on the com- 
putation of tolerances, and al- 
lowances for all diameters (ma- 
jor and minor) and pitch of ex- 
ternal and internal threads. 
That work lasted into the fall 
of 1948. In November of that 
year, the most important indus- 
trial pact ever written was 
signed. It was the Declaration 
of Accord and to it was affixed 
the signatures of govermental 
and industrial representatives 
of the three nations. That ac- 
cord declared that the three na- 
tions: 


Agree that the standards for 
the Unified Screw Threads giv- 
en in the publications of the 
Committees of the British Stan- 
dards Institution, Canadian 
Standards Association, Ameri- 
can Standards Association, and 
the Interdepartmental Screw 
Thread Committee fulfill all the 
basic requirements for general 
interchangeability of threaded 
products made in accordance 
with any of these standards. 


And all that effort, the years 
of frustration, the discord of 
nations, and then the final 
agreement is summed up in the 
tables on the pages of a book 
which, in its appearance, fails 
to reveal all the turmoil that 
had gone before. 


This is the work that unifies 
and strengthens the arsenal of 
democracy and is the guide to 
the work of draftsmen, engi- 
neers and of commerce and in- 
dustry. It is a “must”. It is 
hoped that this monumental 
work clothed in its modest 
binding and cover will find its 
place at every drawing board 
and in every shop throughout 
the country. 
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. - « Automaticity, from page 74 

been designed for almost every 
conceivable automatic cycle. 
They may be changed in less 
than a minute’s time when 
changing setups. To further re- 
duce the user’s inventory of cy- 
cle selectors, the No. 2-24 ma- 
chines are equipped with a ta- 
ble cycle reverse device. This 
consists of a knob extending 
from the front of the bed, and 
changes the direction of table 
feed and rapid traverse from 
right to left and vise versa. A 
small external control lever, op- 
erated with the forefinger, 
serves as a setup convenience 
for indexing the cycle selector. 

Automatic table cycles feed 
right or left, or alternately right 
and left with a center stop po- 
sition for safety. Rapid traverse 
is at the rate of 300” per min- 
ute. Sixteen table feeds, rang- 
ing from %” to 20” per minute, 
are obtained with change gears. 
To protect the operator, the 
gears stop rotating when the 
hinged cover over the feed 
change station is opened. This 
is accomplished through an 
electrical contact button in the 
electrical circuit. 

Twenty spindle speeds range 
from 30 to 1200 rpm. They are 
obtained through change gears 
and an externally operated back 
gear. The spindle speed change 
station is also equipped with a 
safety contact button to protect 
the operator, should he forget 
to shut off the electrical current 
before changing gears. 

Vertical feeds for the spin- 
dle carrier of RAF machines are 
infinitely variable from 1” to 
40” per minute, obtained 
through a dial control. Feed cy- 
cles are initiated and synchro- 
nized with the table cycles by 
the cycle selector unit, described 
in the previous paragraphs. Ad- 
justable stops, engaging the 
teeth of a fixed rack, may be 
set to utilize any portion of the 
8” vertical range. The standard 
RAF machine feeds down only, 
and rapid traverses up and down 
at the rate of 100” per minute. 
However, the machine can be 
arranged to feed up and down 
for box milling. 

A built-in automatic backlash 
eliminator device for the table 
feed screw is also actuated by 
the cycle selector. It is engaged 
during the vertical feed cycle 
and while the table traverses at 
a feed rate, and automatically 
disengaged at other times. 


SEE ADVERTISERS INDEX, BACK OF BOOK, 


Another built in feature, the 
automatic spindle stop, safe- 
guards the operator while load- 
ing and unloading the fiature. 
This feature, too, is controlled 
by the cycle selector. In addi- 
tion, a manual control is pro- 
vided to disengage the auto- 
matic function. 

Electrical control equipment 
is assembled by the company 
into accessible, self-contained 
units designed for the machine. 
The door of the control unit 
is equipped with a_ built-in, 
mechanically interlocked dis- 
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connect switch. A push-button 
panel on the front of the ma- 
chine bed contains a small light 
bulb to visually indicate the 
effectiveness of the hydraulic 
oil filter, conventional start and 
stop buttons. 

Extra equipment available 
for these automatic milling ma- 
chines includes automatic quill 
retraction. Just before the re- 
turn stroke of the table, the 
spindle automatically retracts 
1/32”. In both advanced and 
retracted positions, the spindle 
is automatically clamped. 


22" and 16° shapers 


for tool room and production 


Parker Machine Company, Inc. 
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PRESCRIPTIONS FOR PRODUCTION 


... put up by W. N. (“Doc”) Nordquist, Technical Editor 








Large sheet metal sections re- 
quiring extreme compound curva- 
tures and basically suitable for 
stretch-wrap forming can now be 
pre-shaped to match the vertical die 
contour, by means of hydraulic 
multiple-jaw setup that features ex- 
treme flexibility. Jaws are loaded 
with flat metal, then bend the metal 
as necessary along its full length, 
and hold this curvature while wrap- 
ping it around the vertical contour- 
forming block. 


Now you can add to economy 
base metals a brilliant white fin- 
ish of unusual beauty, high hard- 
ness, and non-corrosive qualities. 
A new method of applying rho- 
dium plating in thicknesses as 
great as 0.001” is especially appli- 
cable to instru'ments, optical goods, 
process equipment, and so on. 


DETROIT DIE SET CORPORATION 


immediately on receipt of order 
ships all standard items in a wide 
range of sizes . . . dowel pins, die 
springs, stripper bolts, socket grip 
head cap screws and other acces- 
sories. All are nationally known 
products manufactured with the 
same precision as “DETROIT” die 
sets. For dependable shipment, 
‘phone wire or write “DETROIT.” 


* 


DETROIT DIE 


2895 W. GRAND BLVD 
5 


CALL ''DETROIT”’ 
DETROIT TR 2-5150 
BIRMINGHAM, ALA 3-134] 
BUFFALO Ci 0163 
CHICAGO PU 5-7694 
CINCINNATI HU 7775 
CLEVELAND TO 1-0860 
DALLAS TE 3818 
ey Nate). | HE 3042 
HAMILTON, CAN 9-2683 
INDIANAPOLIS HU 5604 
LOS ANGELES AD 7251 
MIL W AUKEE GL 3-7170 
MINNEAPOLIS PR 1822 
MONTREAL, CAN WI 1186 
NASHVILLE yEL YA 
NEWARK MA 2-4318 
ORLANDO, FLA 3747 
PHILADELPHIA Vi 4-4084 
PITTSBURGH Comer teh 
ROCK ISLAND, ILL RI 
ST. LOUIS F 
SEATTLE BS) 
1fe}t Jefe) 


SET CORPORATION 


DETROIT 2, MICH 








A leading Midwest supplier of 
stampings and of die components 
has developed a process for low- 
cost production of small multi- 
pierced stampings, flat or flanged. 
Process utilizes floating punches, 
horizontal reciprocating die, maxi- 
mum standardization, automatic cy- 
cling, and press modification. Pro- 
cess fills the gap between single- 
hole piercing and conventional per- 
manent gang dies, will be good for 
short runs in excess of 3000 pierced 
openings. Now available as _ con- 
tract-stamping service only. 


Coolant oil can be recovered 
from mist and smoke generated 
by high speed machining opera- 
tions. Precipitron oil mist control 
unit also provides clean atmos- 
pheric conditions that improves 
operator attitude and consequent- 
ly his performance. Unit is com- 
pletely self-contained. 


Hyd:aulic pressure compensating 
control, giving smoother operation 
and elimination of erratic motion 
due to pressure variations, is of- 
fered by new multi-range hydraulic 
flow control. Valve utilizes 2-way 
adjustable orifice design, provides 
for 100% regulation of flow within 
a given range but allows optional 
choice of ranges. Unit may substi- 
tute, in some instances, for varia- 
ble-delivery pump. 


Carbon soldered to metal? Yes. 
Electrical equipment manu- 
facturers can now have brushes, 
contacts, friction pads soldered di- 
rectly to metal parts. Eliminates 
parts, saves production time. 


Diamond abrasive now comes, 
from one supplier, packaged in a 
plastic cartridge instead of glass. It 
was found that abrasive occasion- 
ally became contaminated by mi- 
nute glass chips from opening the 
cartridge. New plastic cartridge will 
not break or crack if dropped, of- 
fers greater protection for valued 
contents. 


A major producer of large press 
brake bending dies is now mak- 
ing them from a_ pre-hardened, 
free-cutting steel. Dies take and 
retain a smoother finish, require 
less pressure for bending, last 
longer. They are especially useful 
in bending high tensile strength. 


New line of universal jaw clamps 
will, in many instances, eliminate 
U-clamps, straps, and fingers, will 
hold rigidly against flat surfaces. 
Clamps feature faster setup (one ad- 
justing screw to position and hold 
work), stronger grip (5-ton holding 
force), less obstruction (clamp can 
be fully passed over, only 1” above 
machine face). 
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Carbide Milling Cutters Increase Production, Reduce Down Time 


Straddle milling 3500 cast iron 
automatic transmission gear 
cases per tool grind is being per- 
formed on a _  20-horsepower 
Davis Thompson drum-type mill 
using two units for rough mill- 





Lo 3 


Photos courtesy Kennametal Inc. 


ing and two for finish milling. 
These four 12-inch diameter cut- 
ters are axial face Kennamills. 
Each having 36 solid blades of 
Kennametal, they are run at 26 
inches per minute feed rate, 
0.009-inch feed per tooth, 250 
surface feet per minute at 80 
revolutions per minute. Average 
depth of cut for the roughing 
cutters is 3/16-inch on each side. 
For the finish cut about 1/32- 
inch of stock is removed per 
cutter. 

Under similar operating con- 
ditions, 3000 to 3500 pieces may 
be straddle milled before cutters 
require any regrinding. Recon- 
ditioning time per cutter is only 
one hour. Resharpening consists 








of diamond finishing both cor- 
ner and face angles on the solid 
tungsten carbide blades. Snag- 
ging and roughing usually re- 
quired on brazed tooth cutters 
are eliminated. 

Kennamill bodies are rugged 
in construction for heavy cut- 
ting, yet simplified in design for 
quick shop maintenance. Only 
four parts make up the cutter: 
Body, blades, wedges, and nuts. 
These mills have three blades 


per inch on 8-inch diameter and 
wedged-in, free from brazing 
larger units. Blades are solid 
strains. Wedge screws are one 
piece hardened alloy steel pulled 
up tight with readily accessible 
Allenuts. There are no threads 
in the cutter body. 

Mill Set Up As Versatile 

‘**Two-in-one”’ Cutter 


In another interesting in- 


stance, a large steel plant uses 
Kennamills as “two-in-one” cut- 
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ters. They formerly milled flats 
on the 13-inch diameter journals 
of their 22-inch diameter steel 
work rolls (35 to 40 Scleroscope) 
with a high-speed steel inserted- 
tooth cutter. Since this type of 
cutter has to be run at a lower 
speed and feed, it required eight 
hours to mill two flats per roll. 
Same job is now processed in 
only one hour with a 12-inch 
Kennamill, having twenty solid 

. - « Continued on page 152 
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MEN YOU SHOULD KNOW ...... = 





A. Donald John 
Kelso Jeppson 
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Robert L. 
Williams 


> 


Four promotions followed 
Norton Company’s recent an- 
nual Stockholder’s meeting. A. 
Donald Kelso, president of 
Norton Behr-Manning Over- 
seas, Inc., since last October, 
became a Norton Company 
vice president in charge of 
foreign operations and a di- 
rector, while’ retaining his 
former position. John Jeppson, 
formerly assistant secretary 
and works manager, was ap- 
pointed vice president. He re- 
mains as works manager of the 
Abrasive Division. Howard J. 
Daly, manager of Bauxite and 
Crude Abrasive plants, was 
elected to the board of di- 
rectors. Richard Prouty, form- 
erly assistant to the treasurer, 
was appointed assistant secre- 
tary of the company. George N. 
Jeppson and Milton P. Hig- 
gins were re-elected chairman 
of the board and president re- 
spectively. Mr. Jeppson begins 
his 61st year with the company. 

The appointments of Robert 
G. Morgan to the post of dis- 
trict manager, Moline, Illinois 
office, and of Robert L. Will- 
iams to that of district man- 
ager, St. Thomas, Ontario of- 
fice were recently announced 
by the general manager of the 
industrial division of the Tim- 
ken Roller Bearing Company. 
Morgan, who joined the com- 
pany in 1937 as an engineering 
trainee, assumes his position 
after a variety of executive 
posts. Williams has been with 
the company since 1938, ex- 
cept for a stretch with the 
Navy. Both men are graduate 
mechanical engineers, Morgan 
having graduated from Penn 
State and Williams from Case 
School of Applied Sciences. 


Carl E. Schmitz has recently 
been appointed vice president 


od 
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Heald e Brown and Sharpe e Excello e Parker 
SPINDLES REPAI DED $ Pope e Rivett e Dumore e Bryant and many other makes, 

including Hycycle and Air Driven High Speed Grinders 
Modern, air-conditioned workshop, com- to overcome troublesome or unsatisfactory 
plete facilities for handling the most deli- performance. 
cate and expensive spindles. All parts 
carefully inspected and checked to high 
precision tolerances. All worn parts prop- 
erly replaced. Where there is an especially 
difficult spindle problem, a call will bring 
one of our fieldmen to help analyze your 





problem and to make recommendations 


Ask for Your FREE Copies of ‘“AFBDA Bearing Maintenance Report”’ 


/ BALL BEARING CO. | 


Division of BEARING SPECIALISTS, INC. 
BALL-ROLLER and THRUST BEARINGS 


UTah 1-2828 © 3634 EUCLID AVENUE @« CLEVELAND 15, OHIO 
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Winning 
Foundrymen 


Two Los Angeles AiResearch 
Manufacturing Company _  ap- 
prentice moulders won the first 
and second prize honors in the 
national moulding contest for 
apprentices sponsored by the 
American Foundrymen’s Society 
and judged by the University of 
Illinois. This was announced to- 
day by Joseph E. Foster, techni- 
cal assistant of the Society. 

Top award winner with a near 
perfect aluminum casting was 
Joseph Lo Patriello of the Los 


Angeles aircraft component com- 
pany and second prize winner 
was his fellow worker, Carlo 
Gonzales. Both had already 
won the southern California re- 
gional contest in the same order. 

Using the standard foundry 
equipment of AiResearch Manu- 
facturing Company, the two ap- 
prentices produced the most per- 
fect casting of all those entered 
from the U. S., Canada and Eu- 
ropean countries according to 
Anthony Tuzzolino, chairman of 
apprentice training for the 
southern California chapter of 
the Society. 








WE’VE GONE FANCY... 
AND IT’S A BIG IMPROVEMENT! 


Compared to our old offices, the new place (pictured above and 
right next door to the old) is really fancy. Yes, it’s quite an 
improvement and the cheerful surroundings seem to help us 
serve our customers better. If you’re looking for a source for 
good steel treating and friendly, dependable service—the 
number to call is HEnderson 1-6601. 


The GEO. H. PORTER STEEL TREATING Company 


1265-1277 EAST 55th 


Et i 


CLEVELAND 3 OHIO 
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This was the first time in the 
long history of the annual con- 
test that two apprentices from 
the same region as well as the 
same company were judged to 
have won the top two awards 
said Tuzzolino. 

Given the same unusually dif- 
ficult pattern that all contest- 
ants had to duplicate and only 
one chance to make it, the Ai- 
Research moulders formed their 
own green sand, wood flask 
mould, determined their own 
parting line and gating, and 
poured molten aluminum to 
form the winning castings. 

Lo Patriello wins an all ex- 
pense trip to the American 
Foundrymen’s Society conven- 
tion in May at Chicago where 
he will receive the national first 
place certificate and a $100 cash 
award. His regional prize had 
been a complete tool box and 
and $25 in cash. 

Second prize in the national 
contest earns the second place 
certificate for Gonzales who al- 
ready had won moulding tools 
and a $15 cash award for second 
place in the southern California 
competition. 

Both winners received their 
entire moulding training under 
the apprenticeship program of 
Frank Warga, foundry general 
foreman of AiResearch Manu- 
facturing Company. Last year’s 
winner of the southern Califor- 
nia regional contest was Ray 
Miles, another Warga trained 
AiResearch apprentice. 





Dayton Distributor 
For Scully-Jones Tools 


One of a number of stocking 
distributors recently appointed 
by Scully-Jones and Company, 
Chicago, Illinois, is Dayton Sup- 
ply & Tool Co., 520 E. First 
Street, Dayton 1, Ohio. These 
distributors, who will carry local 
stocks of Scully-Jones precision 
holding tools, are being named 
to facilitate improved service to 
industries in their sections. 

Dayton Supply & Tool will 
cover Dayton, Springfield, Piqua, 
Middletown, Hamilton, Sidney 
and Mechanicsburg, Ohio. 

The Chicago firm has been de- 
signing and manufacturing pre- 
cision holding tools since 1912, 
including drill and tap chucks, 
floating holders, adjustable adap- 
ters, recessing tools, quick- 
change chucks, standard milling 
machine arbors, lathe centers. 
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Sharp Upswing in Shell 
Molding is Forecast 


A marked upswing in production 
of phenolic resin for the foundry 
industry’s shell molding process, 
that will continue through and be- 
yond 1957, has been forecast by 
the nation’s leading manufacturer 
of this product. 


Robert K. Mueller, general man- 
ager of Monsanto Chemical Com- 
pany’s Plastics Division, estimates 
that recent revolutionary develop- 
ments in casting procedures vir- 
tually assures an eventual industry- 
wide production volume in phenolic 
resins that will be nearly 17 times 
1952 figures. Resins used in the 
shell mold process have more than 
doubled each year since their first 
major use in 1950, and now are 
produced at a rate of several 
million pounds’ annually. The 
plastic is used to bond a new, thin, 
strong, sand shell for castings that 
means substantial savings in capi- 
tal investment, floor space, ma- 
chining or finishing, and _ sand 
handling as well as greater pre- 
cision in casting. “The universal 
appeal of the shell mold develop- 
ment is indicated by its growing 
use in both large and small found- 
ries,” Mueller said. Two of the 
largest foundries in the world have 
adapted operations to it. 


While the percentage of the total 
number of foundries that have in- 
stalled shell molding machines is 
small, the success of the process 
is clearly demonstrated by the 
backlog of orders for equipment. 
Orders cannot be filled by ma- 
chinery manufacturers for three to 
six months. It must be remembered 
that very few shell molding ma- 
chines were in operation in 1951. 
Last year showed a sharp growth 
with 20 foundries in actual pro- 
duction and more than 100 beyond 
the development stage but forced to 
wait for machines or patterns. 


Probably a better measurement 
of the 1952 expansion would be 
the number of molding stations in 
operation. Most shell molding units 
are multiple station machines, vary- 
ing from two to 24. Approximately 
300 stations were making shells for 
castings last year. By the end of 
1953, the number of stations should 
be three times those in operation 
today. 


Early beliefs that the size and 
weight of parts would be a limit- 
ing factor in the application of 
shell molding have been shattered. 
A 300-pound casting for railroad 
use has been cast successfully by 
one foundry. Another is using the 
shell mold process to cast 175- 
pound parts regularly. And the 
vast quantities of tiny metal pro- 
ducts now cast in sand and resin 
shells cannot be ignored. 
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Secket Head 
Cap Screws 
Ground Machined Steel 
Plates and Dises. We 
furnish plates and discs in 
any size or shape cut to 





your requirements in thick- 


' Patented Self- Socket Head + nesses from 4" to 6”. We 
Sizing Rite- Stripper Bolts Blonchard Grind up to 
Fit Dowel 84" diameter. 
ona Baumbach 
Secket Head 
Set Screws 





"T" tHeondle 
Wrenches 
for assem- 

bling Demount- 
able Leoder 
Pins and 
Bushings to 


Investigate 
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Specially designed Baumbech 
Drop Forged Steel Die Shoe 
Clamps. 


Baumbach Die Set Accessories 
Immediately Available From Stock 


FROM JERGENS 


SAVE ON FREIGHT CHARGES—GAIN ON TIME! All 
Ohio Industry can now enjoy the superiority of Baum- 
bach Die Sets and Baumbach Die Set Accessories with 
immediate shipment from stock plus substantial sav- 
ings in freight. 


Jergens Tool Specialty Co. now stocks a complete line 
of Baumbach Die Sets and Accessories to immediately 
fill your every need. 


Baumbach Die Sets and Accessories have long been 
famous for superior engineering, ruggedness of design, 
long-life, precision machining, and quality finish. Now 
they're as close as your telephone or 
ing service. 


how Jergens ‘‘one-stop’’ 


WRITE TODAY FOR COMPLETE DETAILS ON BAUMBACH LINE 


*“short- 


service for Baum- 
bach Die Sets—Allen Fasteners and Jergens Jig and 
Fixture Standards save your time and money. 











Patented Punch 
Jacks for use in 
seporoting Die 
Sets. 





run” truck- 





TOOL SPECIALTY co. 


* CLEVELAND 10 OHIO 


* KEP RE 
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Computing Air 


The original application of air 
gaging was for the checking of 
internal and external diameters. 
However, as its advantages be- 
came more apparent, air gaging 
was applied to multiple and 
complex measuring problems 
such as checking of tapered cy- 
lindrical parts, center distances, 
squareness between face and 
bore, concentricity, etc. 

Whenever the air gage is used 
for one of these measuring prob- 


Gage Indicator 


lems, the gaging set-up is com- 
plicated by the fact that there 
is always more than one vari- 
able involved, since the readings 
are not only affected by varia- 
tion of the above factors, but 
also by variations in diameter. 
Since the total effect of both 
variables must be considered in 
arriving at the final result, it is 
necessary to use at least two air 
circuits and a like number of 
indicators in order to arrive at 
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1924 saw the first or- 
ders for steel treat- 
ing roll in and out of 
our. first plant . <.; 
Today those orders 
have increaseda 
hundredfold and with 
recently completed 
plant expansions, we 
will be able to offer 
even better service 
on an ever increasing 
number of scientific 


(FROM THIS .... TO THIS 


steel improvement processes to our 
customers. 


Thanks to our customers, Lakeside 
has grown to be the largest, most 
versatile steel treating plant in this 
area. To insure your continued con- 
fidence, we are determined to keep 
pace with metallurgical progress in 
the future as we have in the past. Physical Testing. 


J ait Stl foorericat (a 


CLEVELAND 14, OHIO HENDERSON 1-9100 


Our Services: Electronic Induc- 
tion Hardening, Carbonitriding, Flame 


Hardening, Heat Treating, Bar Stock 
Treating and Straightening (mill lengths 
and sizes), Annealing, Stress Relieving, 
Normalizing, Pack, Gas or Liquid Car- 
burizing, Nitriding, Speed Nitriding, 
Aerocasing, 


Chapmanizing, Cyaniding, 








@ 5418 LAKESIDE AVE., 



















make 





your headquarters 
for Tool and Plant Engineering needs call ENdicott 1-1560 


for prompt service 








TOOL DIVISION: 
Drills, Taps, Carb 


TRUMAN E. LONGLEY CO 


4030 SUPERIOR AVENUE 
CLEVELAND 3, OHIO 


Sand Blasting, Laboratory Research and | 
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Photo courtesy The Taft-Pierce Mfg. Co. 


the desired result. Furthermore, 
to resolve the problemi fully, the 
operator frequently has to take 
readings from two air indicators, 
such as shown in sketch No. 1, 
then add or subtract the respec- 
tive readings before the final 
answer can be obtained. This 
computation is required when 
checking tapered parts, center 
distances between holes, and 
clearances between mating 
parts. 


When checking concentricity 
between diameters or squareness 
of bore to face, it is not usually 
necessary to obtain results from 
separate indicators and then 
compute an answer, but, due to 
the usual permissible variation 
in diameter involved, the posi- 
tion of the tolerance range on 
the scale will change, if the di- 
ameter varies from its mean val- 
ue. 

From the foregoing discussion, 
it can be seen that when apply- 
ing the standard type of air gage 
circuit and indicator to these 
measuring problems, some of the 
value of air gaging has been 
lost, since more responsibility is 
placed on the operator and the 
human element has not been en- 
tirely eliminated. 

Through the use of the com- 
puting indicator illustrated, it is 
possible to remove the effect of 
one of the variables (diameter) 
on the results shown by the in- 
dicator for value of angle of ta- 
per, concentricity, clearance, by 
applying the diameter variation 
to both sides of the differential 
measuring device, thereby nul- 
lifying its effect on the reading 
obtained on the dial. In this way 
it becomes possible to obtain 
readings for these dimensional 
characteristics on a single dial 
with a _ single pointer. 


While it is still too early to 
judge the full effect of its im- 
pact on production gaging, it is 
clear that it will open the way 
for new thinking on gaging 
problems and far wider air gage 
utilization throughout industry. 
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Carl E. Gifford 
Schmitz Kittredge 


> 


in charge of sales for Crane 
Packing Company, Chicago, 
formerly holding the position 
of vice president and director 
of engineering. He joined the 
company in 1942, since which 
date his duties have been with 
the engineering department. 
Lamson Corporation, manu- 
facturers of conveyors, pneu- 
matic tubes, automatic pallet 
loaders and blowers, announces 
the appointment of Gifford 
Kittredge as New York re- 
gional manager. He will head 
the New York, Baltimore and 
Philadelphia districts. Mr. 
Kittredge is a member of the 
Midwest Material Handling 
Assoc. O. W. Acheson has 
been appointed manager of 
manufacturing. He previously 
headed the blower division, 
and has a wide background of 
many years in industrial man- 
ufacturing and distribution as 
well as production experience. 
Mr. Acheson is a member of 
many foremost civic and in- 
dustrial associations. 
Appointment of Hans K. 
Reitz as factory manager was 
recently announced by the 
president of Colonial Broach 
Company, Detroit. Reitz served 
his apprenticeship in Europe 
before joining Fisher Body 
Division in 1928. He worked 
for Graham-Paige and Chev- 
rolet motor companies before 
joining Colonial in 1940. 
Francis J. Sehn, former De- 
troit district sales engineer 
for the Clearing Machine Corp., 
has been appointed vice presi- 
dent in charge of sales of the 
Sahlin Engineering Company, 
Birmingham, Michigan. He was 
previously associated with E. 
W. Bliss Company as_ sales 
-—naaaaal and with Fisher Body 
iv. 


od 
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Hans K. Oo. W. Francis Jj. 
Reitz Acheson Sehn 
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INDIVIDUAL VULCANAIRE 
DUST COLLECTING UNITS 


Are used on surface and other grinders where grind- 
ing dust must be removed. 

Inexpensive, compact units, with no moving parts. 
Operated from your present air supply. 

Installed in a few minutes, eliminating need for costly 
centrally located dust collecting systems. 


The collector element is mounted on the side of the 
machine. Quickly cleaned, requiring no refills. 

Vac-suction pick-up device (vacuum nozzle) is mounted 
on the grinding wheel guard or close to grinding wheel 
on other applications. This mounting permits constant 
contact with dust as the wheel is moved up or down. 





A simple needle valve operates the unit, 
and can be shut off whenever the machine 
is not in use. 


Available in two sizes: 700 series for 
grinding wheels 7” dia. or less—200 series 
for wheels 2” dia. or less. 


Made by the makers of Vulcanaire The 
jig grinding attachment. 


Write on your letterhead 
for “Dust Collector” Booklet. 


VULCAN TOOL CO. 
PRITZ ST., DAYTON 10, OHIO 
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Keep Informed e 


CATALOGS 
BULLETINS e SPECIFICATIONS 








New “Spacemaker” Air Cylinders 
by Tomkins-Johnson Co., Jackson, 
Michigan, save up to 40 per cent 
space with new streamlined design 
that improves rigidity and strength 
and at the same time eliminates tie 
rods. Solid steel heads and heavy 
wall seamless steel body. Other ad- 
vanced features are described in 
bulletin 8152 from the company. 
Circle Inform-A-Gram No. Bl. 


New Header Die Manual Tells 
How to drill assemble, and finish 
series HN rough-cored header die 
nibs employed by the Carboloy 
Dept. of General Electric Co., De- 
troit 32, Michigan. Also data on nib 
standards, heading die design, shop 
equipment and other data for pre- 
paring nibs and other header die 
casings. 

Circle Inform-A-Gram No. B2. 





SURFACE 


(&_ ROUGHNESS 





Then you'll want FREE BULLETIN 121. It tells. . 
® How to establish roughness specifications 


— for parts in production, and 


— for parts of new design. 


® How to show roughness specifications 


on working drawings and shop prints. 


© Practical benefits gained by spec- 


ifying surface roughness. 


This bulletin also defines “surface 
roughness.” It gives practical pointers on 
MEASURING surface roughness in the 
shop — and briefly tells why most 
plants use the PROFILOMETER for 


doing this. 


Write 


copy. 





for your free 
Ask for Bulletin L21. 








Profilometer is a registered trade name. 








MICROMETRICAL 


MANUFACTURING COMPANY. 











345 S. MAIN ST. 


ANN ARBOR 15, MICHIGAN 
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PUBLICATION 


Press Production Increase of 
More than 500% is possible with 
the “Rol-di-Feed” from H. E. Dick- 
erman Mfg. Co., Dept. H23, Albany 
St., Springfield, Mass. Longer die 
life between regrinds, reduced re- 
jects. 

Circle Inform-A-Gram No. B3. 


Movable Differential Scale Sys- 
tem is feature of Mora precision 
height gage by Brand Tool & Sup- 
ply Co., 907 S. Victory Blvd., Bur- 
bank, Calif. May also be used as 
dial indicator and dial platform 
gage. Full data and prices in cur- 
rent literature. 

Circle Inform-A-Gram No. B4. 


Compactness and Capacity are 
combined in “Burgmaster Tapper” 
by Burg Tool Mfg. Co., 3743 Du- 
rango Ave., Los Angeles 34, Calif. 
Range #10 — %” NF. Rubber flex 
chuck, rugged construction. Data 
from maker. 

Circle Inform-A-Gram No. B5. 


Carbide Tools by Kennametal are 
especially designed for heavy duty 
tracer turning with hard-to-machine 
metals. Turning time has often been 
reduced as much as 80 per cent 
after replacing standard tools with 
them. Performance studies and 
other data sent on request to Ken- 
nametal Inc., Latrobe, Pa. 

Circle Inform-A-Gram No. B6. 


Fast, Free, Scratchless Cutting is 
done by a new honing stone by 
Scientific Abrasives, 5100 N. Can- 
field Rd., Chicago 31, Ill. It is 
tough and resilient, may be drilled 
and tapped and formed to shape an 
abrasive wheel. 

Circle Inform-A-Gram No. B7. 


4 & 5 Ton Punch Press by Kenco 
Manufacturing Co., 5211 Telegraph 
Rd., Los Angeles 22, California, has 
low first cost and many better-than- 
competitive features. New bulletin 
has all details on the complete line. 
It is claimed that these presses will 
outpunch any 7% ton press. 

Circle Inform-A-Gram No. B8. 


Carbide Tool and Cutter Grind- 
ing can be speeded with “XL” bond 
wheels, much outperforming con- 
ventional silicon carbides. Eng’g 
data from Chicago Wheel & Mfg. 
Co., 1101 Monroe St., Chicago 7, 
Til. 

Circle Inform-A-Gram No. B39. 
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56 Pages of Air Power Applica- 
tions are contained in the latest cat- 
alog from Mead Specialties Co., 
Dept. P-32, 4114 N. Knox Ave., Chi- 
cago 41, Ill. Shows many applica- 
tions of different attachments and 
devices designed to make your op- 
eration more efficient and less cost- 
ly. 

Circle Inform-A-Gram No. B10. 


Rotary Tables, Universal Divid- 
ing Heads, high precision angle 
iron blocks and precision die saw- 
ing and filing machines are all 
briefly described in a catlalog sheet 
from Cedar-West Tool Co., Inc., 90 
West St., New York 6, N.Y. 

Circle Inform-A-Gram No. B11. 


Whiteprinting Outfits for Plants, 
Offices and Schools are described in 
literature now available from Peck 
& Harvey, Inc., 5736 N. Western 
Ave., Chicago 45, Ill. Full process 
description is supplemented by sug- 
gestions for printing and developing 
with speed, economy, and utility. 
Circle Inform-A-Gram No. B12. 


New Profilometer Catalog from 
Micrometrical Mfg. Co., 345 S. Main 
St., Ann Arbor, Michigan, gives full 
data and operating instructions on 
the line of surface toughness meas- 
uring equipment and attachments 
now put out by this company. 
Circle Inform-A-Gram No. B13. 


Carbide Tools, Tips, and Blanks 
are featured in one of the latest cat- 
alogs from the DoAll Co., Des 
Plaines, Ill. Contains grade compari- 
son charts, chip control data and 
full ordering information. Bulletin 
52-817. 

Circle Inform-A-Gram No. B14. 


Stamping Presses are described in 
current 16-page catalog from Verson 
Allsteel Press Co., 9335 S. Kenwood 
Ave., Chicago 19, Ill. Condensed 
specifications and data are given on 
a complete line of presses and spe- 
cial machines. 

Circle Inform-A-Gram No. B15. 


Airless Blast Cleaning in the non- 
ferrous foundry is described in new 
bulletin 904 from American Wheel- 


machine by 





Inaccurate Center Holes affect the 
accuracy of each subsequent ma- 
chining operation in cumulative 
stages. The latest center 
Ex-Cell-O Corp., De- 
troit 32, Mich., will easily eliminate 
any possibility of this occurring. 
Bulletin 40271 has all machine spec- 
ifications and operating and appli- 
cation data. 
Circle Inform-A-Gram No. B17. 


lapping 








Production 


Standard Twin Wheel Tool Grind- 
er has two front approach 
wheels mounted side by side, one 
for finish and one for rough grind. 
is increased, grinding 


time cut as much as 30 per cent. 
Bulletin TW from Standard Elec- 
trical Tool Co., Mt. Hope & Sixth 
Sts., Cincinnati 4, Ohio has com- 
plete data and specifications. 

Circle Inform-A-Gram No. B18. 





How to Straighten Flap Tracks 


Precision parts for air- 
craft call for the use of 
precision equipment. 

These flap tracks, ma- 
chined from 4130 steel 
(aircraft quality), must 
be checked on a straight- 
ening press four times 
during fabrication. For 
ease of control and ac- 
curacy, the work is done 
on Dake Gap Type 


Presses like that shown 
in the photograph above. 

To the right of the ram, 
the operator has placed a 
rule gauge which indicates 
ram travel. Knowing the 
elasticity of the piece be- 
ing tested, he canestimate 
the overtravel necessary 
to straighten the piece 
with a single movement 
of the ram, 


Dake Gap Type Press 
broaches boring bars 


Dake Gap Type Presses 
are available for straight- 
ening or forcing, in 22 
models ranging up to 300 
tons capacity. They are 
fully described in Bulletin 
No. 299—sent on request. 


Doke Engine Company, 634 Seventh St., Grand Haven, Mich. 


5 


Hand-Operated 
Arbor Hydraulic 






Air-Operated 
Hydraulic 


DAKE ENGINE COMPANY 
634 Seventh St., Grand Hoven, Mich. 


Please send me a copy of Dake Catalog No. 129 














cup 











A Send for Big hew Catalog 


| | 

| | 

| | 
abrator & Equipment Corp., 1183 Ebates | 
S. Byrkit St., Mishawaka, Indiana. D) AKE | 
Case histories cover cost reductions : Conpeny 
effected in brass, bronze, aluminum € Address 
and allied fields. PRESSES a Wales | 
Circle Inform-A-Gram No. B16. a eee anil 
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Ideal For Stripping Action in all 
types of dies, the Wales Hydra- 
Spring has force up to 3800 pounds. 
Full data on the various unit mod- 
els is given in new catalog from 
Wales-Strippit Corp., 345 Payne 
Ave., N. Tonowanda, New York. 
Circle Inform-A-Gram No. B19. 


Accuracy and Concentricity with 
plus features of long life and a 
wide selection from standard are 
boasted by drill jig bushings from 
Accurate Bushing Company, 447 
North Ave., Garwood, N.J. 

Circle Inform-A-Gram No. B20. 


Collet Chuck Catalog from Sutton 
Tool Co., Sturgis, Michigan has com- 
plete data on company products line. 
Features include pressure adjusting 
ring with ball detent lock, positive 
cam closing collar, hardened cam 
levers and parallel grip design. 
Circle Inform-A-Gram No. B21. 


Milling, Drilling and Boring at 
Any Angle is possible with the 10-R 
universal milling machine by Fray 
Machine Tool Co., 515 W. Windsor 
Rd., Glendale 4, Calif. Set-ups may 
be changed with speed and ease. 
Circle Inform-A-Gram No. B22. 








Punches. 















PIVOT 


STRAIGHTGROUND e WHIPSLEEVED 





INCREASE PRODUCTION AT KA-BAR, INC. 
MORE THAN 10 TIMES! 
© Perforating .058 Chrome Vanadium Rockwell B95/- 
B100 blade steel with .101” round and .101” x .156” 
oval holes is a problem for any production manager 
. a tough job for any punch. So is the perforation 
of .0897” type 410 Stainless Rockwell C40/C45 with 
.110” round and .160” x .250” oval holes. Ordinary 
punches break too often to maintain production. 
Ka-bar Inc., manufacturers of quality cutlery, not only 
solved these problems but increased production 10 
times by using Pivot 


P. . production at decreased costs . . 
1) 
a) WS 0 FOR CATALOG WITH STANDARD PRICES. DEPT. 
J 


i pivot punch and die corp. 


HIGH 
SPEED 
34335 


PUNCHES 
























Straightground Whipsleeve 


Mr. S$. Pederson, efficient Production Manager of 
Ka-bar, Inc. of Olean, N. Y. says: 

“We certainly have been much pleased with their 
performance. The need for stopping a job to replace 
a broken punch which at one time occurred all too 
frequently on these jobs just doesn’t happen with 
Pivot Punches. We consistently get a clean burr-free 
hole which also gives us troyble-free assembly. The 
savings are obvious." 


@ For more punching power and accuracy, for maxi- 
mum punch life and minimum down time, for increased 


. use Pivot Punches. 


NORTH TONAWANDA, 


T.P | 
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Simplified Piercing, Cut Die Costs 
and Increased Production are possi- 
ble with adjustable magnetic pierc- 
ing dies by S. B. Whistler & Sons, 
Inc., 748 Military Rd., Buffalo 23, 
N.Y. Punches and dies are inter- 
changeable, and arrangements may 
be quickly changed and set-up ac- 
tually on the press. 

Circle Inform-A-Gram No. B23. 


Steinel Horizontal and Vertical 
Milling Machines are featured in a 
new folder just printed by Morey 
Machinery Co., Inc., 410 Broome St., 
New York 13, N.Y. These machines 
are made in Germany to American 
specifications and measurements. 
Ordering information and specifica- 
tions included. 

Circle Inform-A-Gram No. B24. 


Simple and Speedy Adjustment of 
feed length, feed in any of four 
directions in a wide variety of 
standard sizes and models are possi- 
ble with the roll feed by Wittek 
Mfg. Co., 4323 W. 24th Place, Chi- 
cago 23, Ill. Literature on the line 
is now available. 

Circle Inform-A-Gram No. B25. 


Direct Acting Hydraulic Press by 
Verson Allsteel Press Co., 9335 S. 
Kenwood Ave., Chicago 19, IIl., 
gives superior forming detail and 
high capacity using minimum floor 
and head space. It utilizes an im- 
provement of the rubber pad form- 
ing method. Full data in bulletin 
VW-52. 

Circle Inform-A-Gram No. B26. 


“Marking Tools,” a comprehensive 
new 32 page catalog describing 
marking stamps and dies for every 
industrial application has just been 
issued by the Parker Stamp Works, 
Inc., 650 Franklin Ave., Hartford, 
Conn. Scores of hand and press dies 
and stamps are illustrated and 
graphically described. 

Circle Inform-A-Gram No. B27. 


Quality Control and Magnifica- 
tion are tied together in latest 
handbook and catalog from Bausch 
& Lomb Optical Co., 797 Paul St., 
Rochester 2, N.Y. Explains how to 
select, operate and apply magnify- 
ing equipment in industry. 

Circle Inform-A-Gram No. B28. 


The Select-O-Matic Indexer by 
Durant Tool Supply Co., 155 Orange 
St., Providence 3, R. I., is described 
in new bulletin now available. This 
unit permits the engagement of a 
total of 6,720 possible stations, and 
is accurate with .0006”. For replace- 
ment of the conventional clutch on 
any roll feed. 

Circle Inform-A-Gram No. B29. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Four Different Purpose Blade 
Tooth Sets are offered for your 
selection in the band saw line of 
Atlantic Saw Mfg. Co., Brewery St., 
New Haven, Conn. Literature now 
available tells how to select the 
right blade type for your oper- 
ation for maximum economy and 
performance. 

Circle Inform-A-Gram No. B30. 


Designed for Fine Grinding, Bur- 
ring, and Polishing Operations, the 
new Benchmaster belt sander is de- 
scribed in literature now available 
from the Benchmaster Mfg. Co., 
Gardena, California. Pivoted back- 
up unit retains parallelism with the 
belt at any table setting. 

Circle Inform-A-Gram No. B31. 


Rack and Pinion Drive Combines 
Smoothness and gradual acceleration 
and deceleration in the automatic 
roll feed by F. J. Littell Machine 
Co., 4197 N. Ravenswood Ave., Chi- 
cago 13, Ill. Standards for any re- 
quirements may multiply your press 
room output by five. 

Circle Inform-A-Gram No. B32. 


If You've Got a Grinder, you 
should also have a copy of the book- 
let “A New Concept in Grinding 
Wheels” recently released by Cin- 
cinnati Milling Machine Co., Cin- 
cinnati 9, Ohio. Contains much val- 
uable information gleaned in the 
company research laboratories. 
Circle Inform-A-Gram No. B33. 


Insert Tool Holder in 3 Standard 
Types and 40 Standard Sizes are 
described in latest bulletin 521 
by the Wesson Co., Ferndale, 
Michigan. Heavy feeds and high 
speeds are possible, whilst shank 
grinding and tip grinding opera- 
tions are not necessary. 

Circle Inform-A-Gram No. B34. 


Friction Sawing Offers Big Sav- 
ings in time and money in some ap- 
plications. Cuts are fast and smooth, 
and often no jigs or rests are re- 
quired. Soft steel or armor plate 
are machined equally readily. Pro- 
cess and application data in bro- 
chure from _ Tannewitz Works, 
Grand Rapids, Michigan. 

Circle Inform-A-Gram No. B35. 


Extremely Large Selection of 
Standard Drill Jig Bushings is of- 
fered in the latest catalog by Ameri- 
can Drill Bushing Co., 5107 Pacific 
Blvd., Los Angeles 58, Calif. Pre- 
sented in a clear way and well or- 
ganized, the catalog also has refer- 
ence charts for pricing and techni- 
cal data. 

Circle Inform-A-Gram No. B36. 


Improvements make the Green 
Engraver More Versatile, retaining 
a high degree of accuracy and pre- 
cision. Five reduction ratios are now 
possible. Full data is now available 
from the Green Instrument Co., 
Cambridge, Mass. 

Circle Inform-A-Gram No. B37. 


Nibblers, Drill Press Vises, and 
screwless fixture locks are included 
in the new ’53 catalog by Heinrich 
Tools, Inc., Racine, Wisconsin. Also 
punches, rod cutters and_ shears. 
Well put together for easy refer- 
ence. 

Circle Inform-A-Gram No. B38. 
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Literature, on Vernier Calipers, 
Height Gages and Precision Squares 
is now to be had from Foster Sup- 
plies Co., 5252 Broadway, Chicago, 
Illinois. This is a line of precision 
equipment incorporating many first- 
rate features. 

Circle Inform-A-Gram No. B33. 


Portable Low Cost High Frequen- 
cy Industion Heating Unit by Lepel 
High Frequency Laboratories, Inc., 
55th St. & 37th Ave., Woodside 77, 
N. Y. C. may be used without 
mountings. Complete data is now 
available from the manufacturer. 
Circle Inform-A-Gram No. B40. 


of SOLID CARBIDE INSERT TOOLS 





HE Hammond Solid Carbide Insert Grinding Fixture pays 

for itself in a few weeks. Offers a fast, economical and 
accurate means of grinding chip breaker grooves in round, 
square, triangular and rectangular shapes and for rough and 
finish grinding of dull and damaged carbide inserts. Motor- 
ized Style M with lug base can be mounted on most tool 
and surface grinders and Hammond CB-76, CB-77 and CB-77W 


Chip Breaker Grinders. 


FOR ROUNDS, SQUARES, 
TRIANGULARS and RECTANGULARS 


MODEL VC, Style M Mo- 
torized Solid Carbide In- 
sert Grinding Fixture. 
Style H, without motor 
also available. Write for 
Bulletin No. 235. 


AD 





HAMMOND MODEL CB-77 CHIP 
BREAKER AND DIAMOND FiIN- 
ISHING GRINDER can be sup- 


plied with both the standard 
Any Angle Vise and the Model 
VC Solid Carbide Insert Grind- 
ing Fixture, 


BUILDERS OF AMERICA’S MOST COMPLETE 


LINE OF 


CARBIDE 


TOOL GRINDERS 





1631 DOUGLAS AVENUE e 


KALAMAZOO 54, MICHIGAN 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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0001” Accuracy, Low Cost and 
Long Life are features of the model 
SG surface grinder by Sanford Mfg. 
Corp., 1024 Commerce Ave., Union, 
N.J. Equipped for wet or dry grind- 
ing, ideal both for production work 
and dies, instrument parts, etc. 
Circle Inform-A-Gram No. B4l. 


Bench Model Universal Box and 
Pan Bending Brake is described in 
new mailing piece from Dreis & 
Krump Mfg. Co., 7400 S. Loomis 
Blvd., Chicago 36, Ill. Full specifi- 
cations given on this hand operated, 
speedy and accurate device. 

Circle Inform-A-Gram No. B42. 





Set-Up and Hold-Down Tools of 
many different types in a range to 
cover almost any work-holding op- 
eration are discussed in current 
brochure from Armstrong Bros. 
Tool Co., 5220 W. Armstrong Ave., 
Chicago 30, Ill. 

Circle Inform-A-Gram No. B43. 


New Dial Bore Gages are covered 
in catalog DBM from Nilsson Gage 
Co., Inc., Poughkeepsie, New York. 


Offers the possibility of perfect vis- 
ual control right at the machine. 
Size range covers .090” bore to 48” 
bore dimensions. 

Circle Inform-A-Gram No, B44. 











the SAJ 0: “UNIVERSAL” mu 


exemplifies the expert workmanship that is trad 




















Sajo Vertical Milling Attachment 


The Sajo “Plain” Milling Machine 








J 








AUSTIN INDUSTRIAL CORP. 


machine tools. Like all SAJO Millers, this new idedeaneat ‘coee 
Machine was designed and built to the highest standards of quality 
and practical utility. 


Avoidance of exterior “luxury” features, slight in value but substantial 
in cost, and concentration on the vital factors of construction, enable 
the SAJO to deliver top performance at moderate cost. 


SAJO Millers are available in Plain and Universal types, with longi- 
tudinal power table feed only, or with power feed in all directions. 
Screws and dials are in the U.S. inch system. 


¥& Standard Equipment includes: 
3 HP motor and starter equipment, motor 
driven coolant system, adjustable table 
feed nut to allow climb-milling, 1°’ arbor, 
arbor support brace. 
CONDENSED SPECIFICATIONS 

Table Size.. 41h" x 9% 
Longitudinal travel: Plain ‘Miller 24%" 

Universal Miller a7" 
Transverse travel ...........002.-0005 ~ 
Vertical travel 


% Extra Equipment: 

Universal Dividing Head, Vertical Milling 
Attachment, Slotting Attachment, Swivel 
Base Vise, Rotary Table. 


Precision anti-friction bearings on spindle 
ond gear shafts 

One-piece column and base 
Net weight — 2200 Ibs. 








12 spindle speeds . -»- 36-1540 am 

PN MUON vccnnccscseceses 12 

Taper in spindle. ........ No. 40 NMT Wut ot Catalog 

SPIE Sn cescccenconcscesces 3 HP 7 

NO PRIORITY ——— PROMPT DELIVERY ATTRACTIVE PRICE 





DEALERS IN PRINCIPAL CITIES am 





76-X MAMARONECK AVE, 
WHITE PLAINS, N. Y. 








| air, vacuum, oil, 
| gases 
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Needle Bearing Pilot Bushing has 
Absolute Seal. A new bushing fea- 
tured in catalog just released by 
J. G. Jergens Co., 11106 Avon Ave., 
Cleveland 5, Ohio provides an ab- 
solute seal against dirt, coolants, and 
grit entering the bearing cavity. Can 
be disassembled without removing 
the housing and protect against both 
thrust and radial loads. Full data 
from maker. 

Circle Inform-A-Gram No. B45. 


New 64 Page Fixture Clamp and 
Component Catalog has just been 
issued by West Point Mfg. Co., 
26935 W. 7 Mile Road, Detroit 19, 
Michigan. Included are 15 styles of 
clamps—full scale template sheets— 
in 100 sizes and over 350 fixture 
components. 

Circle Inform-A-Gram No. B46. 


Barnes Hack Saw Blades are 
made in a wide variety of stand- 
ard types for almost any metal saw- 
ing operation, both in power and 
hand types. Detailed information is 
available from W. O. Barnes Co., 
Inc., 1297 Terminal Ave., Detroit 
14, Michigan. 

Circle Inform-A-Gram No. B47. 


Newcomer Carbide Tipped Tools 
are described in a bulletin now 
available from Newcomer Products, 
Inc., Pittsburgh 21, Pa. They are 
made in complete line with a style 
for any purpose to the most rigid 
quality standards from raw mate- 
rial to finished product. 

Circle Inform-A-Gram No. B48. 


1953 General Products Catalog 
from Ex-Cell-O Corp., 1200 Oakman 
Blvd., Detroit 32, Michigan is de- 
signed for quick reference in check- 
ing basic machine specifications. 
Gives complete picture of the com- 
pany products, tells just how to get 
further information on any item. 
Circle Inform-A-Gram No. B49. 


Full Operational Data on Valvair 
Solenoid Pilot Valve for handling 
water and inert 
is given in new bulletin 
“PB” from the Valvair Corp., Ak- 
ron 11, Ohio. Also features, speci- 
fications, drawings and ordering in- 
formation. 

Circle Inform-A-Gram No. B50. 


Oil Hardening Non-Warping Tool 
Steel and drill rods in the Warplis 
line of the Pittsburgh Tool Steel 
Wire Co., Monaca, Pa., are featured 
in latest literature from the com- 
pany. Over 200 standard stock sizes 
in this “Tiffany Quality” product 
line. 

Circle Inform-A-Gram No. B5l. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Miller Air Cylinders have space 
saving square design, and are made 
in complete lines of low, medium 
and high pressure types. Features 
include hard chrome plated piston 
rods, dirt wiper seals, solid steel 
heads, caps and mountings and 
brass barrels for the elimination of 
rust and corrosion. Recently issued 
bulletins from Miller Motor Co., 
2046 N. Hawthorne Ave., Melrose 
Park, Ill. 

Circle Inform-A-Gram No. B52. 


South Bend’s Popular Light Ten 
Lathe is featured in new catalog 
5216 from South Bend Lathe, South 
Bend 22, Indiana. Outstanding fea- 
tures are well illustrated, with com- 
plete specifications given for the 
various models covering capacity, 
feeds, and speeds as well as di- 
mensions and shipping weights. 
Circle Inform-A-Gram No. B53. 


Barker Bench Milling Machine 
is ideal for handling small run pre- 
cision jobs, is described in a new 
circular from Barker Eng’g Co., 
500 Green Rd., Cleveland 21, Ohio. 
Has great flexibility and quick set- 
up, plus 3-way hand-lever travel 
and ample rigidity for carbide tool- 
ing. 

Circle Inform-A-Gram No. B54. 


Special Feature Protects Spindle 
Bearings Permanently under con- 
tinuous heavy cuts on the engine 
lathe described in bulletin 603 from 
the Boye & Emmes Machine Tool 
Co., 133 Caldwell Dr., Cincinnati 
16, O. Assures maximum life and 
accuracy under the most arduous 
working conditions. 

Circle Inform-A-Gram No. B55. 


Notching Units for Mild Steel to 
4” Thick are featured in catalog 
“N” just off the presses for Wales- 
Strippit Corp., 345 Payne Ave., 
North Tonawanda, New York. They 
are designed to permit the same 
group to be used in unlimited setups 
in stamping presses and_ press 
brakes. Each unit is independently 
mounted to permit quick setups ac- 
cording to varying patterns. 

Circle Inform-A-Gram No. B56. 


Milling and Centering Combina- 
tion Machines by Motch & Merry- 
weather Machinery Co., Penton 
Bldg., Cleveland 13, Ohio, are dis- 
cussed in new bulletin which has 
just come off the presses. The bulle- 
tin illustrates once again the well- 
known success this company has 
had in obtaining maximum produc- 
tion per square foot of floor space 
per operator. 

Circle Inform-A-Gram No. B57. 


" 


Carbide Inserted Bushings by 
W. F. Meyers Co., Inc., have tung- 
sten carbide inserts at wear points. 
Cost approximates with that of 
steel: wear resistance to that of sol- 
id carbide. Bulletin 17, W. F. Meyers 
Co. Inc., Bedford, Ind. 

Circle Inform-A-Gram N.. B58. 


“Supeream” Reamers in 470 
Standard Sizes are stocked by the 
Twentieth Century Mfg. Co., 3720 
Montrose Ave., Chicago 18, Ill. From 
.032 in steps of .001. Flutes polished 
and ground and held to .0002” tol- 
erance. 

Circle Inform-A-Gram No. B59. 


| New ° Fast - Proven 





methods for 
PERFORATING 


and NOTCHING 


SHEET METALS 
Whistler MAGNETIC Dies 


at work in large inclinable press. 
Magnetized retainers hold the units. 
No bolting required. A fast, eco- 
nomical method in making up a 
punch and die set for short or long 
runs. All parts re-usable. 


Whistler ADJUSTABLE Dies 
on perforating and notching job, 
using Tee slotted die set. With 
Whistler Adjustable Punch and 
Die units production starts within 
hours instead of weeks. Last min- 
ute job changes made quickly. 


@ Here are the 
complete de- 
tails with prices 
and applica- 
tion illustra- 
tions. Send for 
these catalogs. 
No obligation. 
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Diemaking Service on Difficult 
Applications is offered by Ward Ma- 
chinery Co., 564 West Washington, 
Chicago 6, Illinois. Free illustrated 
catalog has details of the service, 
also lists many different kinds of 
punches and dies now in stock. 
Circle Inform-A-Gram No. B60. 


Reading By Sight, Sound, and 
Feel, Sturtevant torque wrenches 
are made in a complete line of ca- 
pacities from 0 to 6000 ft. lbs. Per- 
manently accurate. P. A. Sturtevant 
Co., Addison, Ill. has manual with 
all data. 

Circle Inform-A-Gram No. B61. 








REDUCE DIE COSTS 


All units and parts are interchange- 
able and used repeatedly in differ- 
ent arrangements. INCREASE PRESS 
PRODUCTION—Down time is minutes 
as compared to hours for change- 
over. For precision work in all types 
and sizes of presses. START PRODUC- 
TION AT ONCE. Pierce materials up 
to %" thick mild steel. Standard sizes 
and shapes available up to 3 inches. 
Special sizes to order. 




















ADDRESS 





Dn a ee 


S. B. WHISTLER & SONS, Inc. 


Adjustable, Magnetic, Custom and Cam Dies for alt Industry 
748 Military Road, Buffalo 23, N. Y. 


ZONE STATE 








et 


For your convenience Whistler direct factory representatives 
are located in most principal cities. Their on-the-job application 
experience, combined with Whistler's 35 years experience in the 
manufacture of tools and dies, is available on request. 
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Cast Aluminum Unmachined Con- 
trols are described in bulletin TP- 
10 from Jergens Tool Specialty Co., 
712 E. 163rd St., Cleveland 10, Ohio. 
Straight or angled hand wheels, off- 
set handle speed handles and clamp- 
ing levers, etc. 

Circle Inform-A-Gram No. B62. 


Koch Test Indicator for precision 
work is the subject of a recent mail- 
ing piece from Andrew Genales, 28 
Second Ave., Nyack, New York. 
Gives all features, specifications at- 
tachments, etc. 

Circle Inform-A-Gram No. B63. 





Exhaustive Listing of Standard 
and Special Tools of all types is con- 
tained in latest 120 page catalog 
from Gorham Tool Co., 14415 Wood- 
row Wilson, Detroit 3, Mich. Much 
useful cutting tool information and 
engineering data section. 

Circle Inform-A-Gram No. B64. 


One of the Most Exhaustive Se- 
lections of Rifflers in almost un- 
limited shape and size range is 
described in catalog AF-3 from the 
Grobet File Co. of America, Inc., 
421 Canal St., New York 13, New 
York. 

Circle Inform-A-Gram No. B65. 





Its Ready For You... 


6 JAWS 





OR 3 JAWS 


External nt 9 

nal, in 4”, 5 

714” — and’ now oy 
— chuck diameters. 


Ce 


Now there’s a 9” Buck Ajust-Tru chuck, which many manu- 
facturers asked to be produced. 

Its jaws hold work from 14” to 8” outside diameter. 

It adjusts to within .0005” much quicker than any other 
chuck — holds that precision on duplicate parts with scroll 
chuck re-chucking speed. 

There’s nothing like it— anyplace —for saving you 
money in the tool room, or on production. Send for catalog 
with complete details. 


BUCK TOOL COMPANY 


518 Schippers Lane e 


Kalamazoo, Michigan 





TOOLING and PRODUCTION 


40 Graphic Pages of Information 
on tool post grinders, hand grinders, 
flexible shaft tools, automatic drill 
heads, light drilling equipment and 
drill grinders are contained in the 
latest catalog from the Dumore 
Company, Racine, Wisconsin. New 
price list is coordinated. 

Circle Inform-A-Gram No. B66. 


Lifting and Moving Awkward 
Loads is Easy with materials han- 
dling equipment by Big Joe Mfg. 
Co., 904-906 W. Jackson Blvd., Chi- 
cago 7, Ill. Both manual and power 
models available. Weights to 750 or 
1000 lbs; lifting heights to 54”, 68”, 
or 80”. Specifications available. 
Circle Inform-A-Gram No. B67. 


How To Select Your Cutting Tool 
Materials is told by latest tooling 
brochure from Allegheny Ludlum 
Steel Corp., Henry W. Oliver Bldg., 
Pittsburgh 22, Pa. Contains 36 
pages of compact and unbiased se- 
lection data to supplement your 
basic knowledge. 

Circle Inform-A-Gram No. B68. 


Motorized Hopper Units, Power 
Screwdrivers, nut drivers and spe- 
cial assembling machines are all de- 
scribed in literature from Detroit 
Power Screwdriver Co., 2827 W. 
Fort St., Detroit 16, Michigan. 
Screws driven as fast as one a sec- 
ond. 

Circle Inform-A-Gram No. B69. 


Ground Tool Steel in an extreme- 
ly large size range is discussed in 
literature now available from Mar- 
shall Steel Co., Box 108-TP, La- 
grange, Ill. Water, oil, and air-har- 
dening types. Also a new line of 
straight edges stocked in a full size 
range. 

Circle Inform-A-Gram No. B70. 


Self-Contained Drilling Units by 
Black Drill Co., Inc., 1368 East 
222nd St., Cleveland 17, Ohio, has 
many progressive design features 
for smooth and rapid operation. 
Depth of hole is controlled to with- 
in .001”; wide variety of speeds 
and sizes. Catalog available. 
Circle Inform-A-Gram No. B71. 


Smooth Oil-Hydraulic Power and 
Control are feature of the Denison 
Multipress, together with complete 
adjustability of ram stroke length, 
speed, and pressure. By Denison 
Eng’g Co., 1197 Dublin Rd., Colum- 
bus 16, Ohio, who now have a com- 
plete series of “Data Logs,” or de- 
tailed procedures for all conceivable 
types of pressing operations. 

Circle Inform-A-Gram No. B72. 
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New Machine Leveling Device 
developed by Enterprise Machine 
Parts Corp., 2735 Jerome Ave., De- 
troit 12, Michigan features simple 
turn of one nut to raise or lower 
machine. This style JS ‘Empco’ 
jack is tested to support twenty 
tons and lift 8000 lbs. Three sizes. 
Circle Inform-A-Gram No. B73. 


Collets, Live Centers, and Draw 
Bars are typical of the line of ma- 
chine attachments by General Die 
& Stamping Co., 264 Mott St., New 
York 12, New York. All products 
manufactured to exacting quality 
specifications. Catalog now avail- 
able. 

Circle Inform-A-Gram No. B74. 


General Purpose Tungsten Car- 
bide Tools are featured in new cata- 
log from Willey’s Carbide Tool Co., 
1340 W. Vernor Highway, Detroit, 
Michigan. Full information on 
standard tools and blanks, also on 
gages; centers; broaches; drills; cen- 
terless grinder rests and other pro- 
duction tools. 

Circle Inform-A-Gram No. B75. 


Interchangeable Shanks permit 
use in turret lathes, jig borers, mill- 
ing machines, boring mills, etc. of 
the Maxwell EZ boring tools. Three 
models cover wide capacity range. 
All feature quick set-up and ac- 
curacy to .0001”. Maxwell Co., 250 
Broadway, Bedford, O. 

Circle Inform-A-Gram No. B76. 


Simplified Jig and Fixture Con- 
struction is possible with universal 
index plungers by Universal En- 
gineering Co., Frankenmuth, Michi- 
gan. Plunger body and bushing have 
same diameter, and holes can be 
bored with the same tool in one 
setting. Straight and taper types in 
large standard size range available. 
Circle Inform-A-Gram No. B77. 


Saving Time and Materials in 
such applications as checking hole 
sizes and locations, finding centers 
and gaging slots is simple with pre- 
cision taper pin gages by Horberg 
Gage Co., 29 Staples St., Bridge- 
port, Conn. Kits and complete size 
ranges. Literature available. 
Circle Inform-A-Gram No. B78. 


Specially Built for Heavy Duty 
Work, the Clausing 18” heavy-duty 
drill press combines massive gen- 
eral construction for great rigidity 
with many exclusive features that 
improve accuracy and save time. 
Capacity to 1” in cast iron, 3/4” in 
steel. Catalog — Clausing Div., At- 
las Press Co., 2-115 N. Pitcher St., 
Kalamazoo, Michigan. 

Circle Inform-A-Gram No. B79. 


SEE ADVERTISERS INDEX, BACK 


Standard Parts for Jigs and Fix- 
tures are detailed in a new compre- 
hensive catalog from the Tietzmann 
Tool Corp., 315-317 N. Main St., 
Dept. <A., Englewood, Colorado. 
Sizes for every job are carried in 
stock. 

Circle Inform-A-Gram No. B80. 


In Both Vanadium and High 
Chrome High Carbon Steels, 
punches by Ring Punch & Die Corp., 
108 Foote Ave., Jamestown, N.Y. are 
described in current literature. Also 
complete line of button dies in ring 
and press fit types. 

Circle Inform-A-Gram No. B81. 





SEND FOR BULLETINS! 


FLEXIBLE SHAFT TOOLS 


Whether you're finishing a casting, a weld, 
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New Cincinnati Press Brake Cata- 
log has 62 pages of comprehensive 
data on press brake applications, 
selection, tooling, and on the com- 
plete line of Cincinnati Shaper Co., 
Cincinnati 25, Ohio. It’s just be- 
come available, don’t miss your 
copy. Catalog B-4. O. 

Circle Inform-A-Gram No. B82. 


Pictorial Style Catalog on the 
Jungner tool and cutter grinder is 
now available from Nife, Inc., 
Copiague, Long Island, New York. 
Set-ups, attachments, versatility are 
graphically demonstrated. 

Circle Inform-A-Gram No. B83. 


a fine die or stainless steel surface, you'll © 


Complete bulletins and 
operating data are quickly 
available. Send today, 
stating your particular pro- 
duction problem. Use the 
Coupon. 


get the equipment that will do the job best — 
from the best-known name in flexible shaft 

equipment—Haskins. Here is a company 
with a world of finishing experience to offer 
you—and a line of flexible shaft equipment 
in which long-life, multiple usefulness and 
economy have never been sacrificed to price. 





R. G. HASKINS COMPANY 2647 W. Harrison St., Chicago, Ill. 


Send data on Haskins equipment for 


Name 





(state operation) 





Firm Name 





Street address 


___State 
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Catalog Giving Complete Cover- 
age to precision files for your shop 
needs is now available from Nichol- 
son File Co., 95 Acorn St., Provi- 
dence 1, R. I. Has all file types in 
an exhaustive line finely quality 
controlled. 

Circle Inform-A-Gram No. B84, 


16” 12 Speed Lathe is featured in 
new bulletin 5302CD from South 
Bend Lathe, South Bend 22, Indiana. 
This machine is engineered for high 
production and extreme precision 
at low initial and maintenance cost. 
Full specifications, data, etc. 

Circle Inform-A-Gram No. B85. 


DUPLICATE 


PROFILES and CONTOURS 
ON A PRODUCTION BASIS 


, 


Chemical and Physical Properties 
of bronze welding alloys produced 
by Titan Metal Manufacturing Co., 
Bellefonte, Pa., are outlined in a 
new six page folder just off the 
press. Gives interesting detail on the 
company’s rigid laboratory control 
methods. 

Circle Inform-A-Gram No. B86. 


Profuse Illustrations, Operating 
Hints and Technical Data character- 
ize current three color catalog on 
washers from Detrex Corp., Box 501, 
Detroit 32, Michigan. 

Circle Inform-A-Gram No. B87. 
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Original accuracy, normal cutting speeds, sim- 
ple operation. (1) Controls two feeds simul- 
taneously. (2) Does not interfere with conven- 
tional use of machine. (3) Applicable to most 
standard machine tools . . . This may be the 
answer for which you have searched .. . 
Write for our catalog. 
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Universal Carbide Grinder fea- 
tures new reciprocating action and 
has a chip breaker attachment and 
table for small radius grinding as 
standard equipment. Full specifica- 
tions and data are given in a cata- 
log offered by E. F. Hager & Son, 
Queens Village 9, New York. 
Circle Inform-A-Gram No. B88. 


Precision is the Keynote of the 
line of lathes by the Sheldon Ma- 
chine Co., Inc., 4235 N. Knox Ave., 
Chicago 41, Ill. Catalog now ready 
for distribution tells story of the 
rigid manufacturing standards that 
make this line a “buy” for anyone’s 
dollar. 

Circle Inform-A-Gram No. B89. 


Power Feed Surface Grinder #3B 
by Abrasive Machine Tool Co., 16 
Dunellen Rd., East Providence 14, 
R.I. is discussed in latest illustrated 
catalog. Features include automatic 
and adjustable feeds, unit construc- 
tion, wet or dry grinding, and wide 
range capacity. 

Circle Inform-A-Gram No. B90. 


Brown & Sharpe Milling Cutters 
are discussed in the latest company 
catalog. Styles include every type 
from plain milling cutters and end 
mills to metal slitting saws and 
cutters for special uses. Your copy 
— Brown & Sharpe Mfg. Co., Prov- 
idence 1, R. I. 

Circle Inform-A-Gram No. B91. 


Many Different Stereoscopic Mi- 
croscopes are featured in current lit- 
erature from The American Optical 
Co., Instrument Div., Buffalo 15, 
New York. These instruments give 
three dimensional view of the ob- 
ject, are becoming increasingly pop- 
ular in examining and assembling 
small precision parts. 

Circle Inform-A-Gram No. B92. 


Four Well-Illustrated Sections de- 
scribe the Power-Grip magnetic 
chuck in a new circular issued by 
Sundstrand Machine Tool Co., Rock- 
ford, Illinois. Contains helpful set- 
up suggestions. This chuck is well 
suited to heavy duty milling, pro- 
duction milling, production grind- 
ing and general grinding operations. 
Circle Inform-A-Gram No. B93. 


Information on Operation and Ap- 
plications of on-off, two position, 
three position, and pulse type time- 
proportioning controllers is included 
in new catalog 1053 from Minneapo- 
lis-Honeywell Regulator Co., Brown 
Instruments Div., Wayne & Windrim 
Avenues, Philadelphia 44, Pa. Also 
data on primary measuring ele- 
ments, ordering information and 
scale selection tables. 

Circle Inform-A-Gram No. B94. 
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Constituting a Complete Reference 
Book on motors and generators, new 
brochure 51R7933 has just been 
made available by the Allis-Chal- 
mers Mfg. Co., 1013 So. 70th St., 
Milwaukee, Wisconsin. Text and il- 
lustrations on integral horsepower 
motors and generators for the man- 
ual were furnished by the company 
in cooperation with the Electrical 
Modernization Bureau. 

Circle Inform-A-Gram No. B95. 


Data Sheets, Catalogs and Order- 
ing Information on “Dip-Pak” plas- 
tic parts coating for protective and 
transit purposes are now available 
in complete package from Fidelity 
Chemical Products Corp., 470-474 
Frelinhuysen Ave., Newark, New 
Jersey. Full information on different 
grades and applications. 

Circle Inform-A-Gram No. B96. 


Fourteen Typical Materials Han- 
dling Applications of Cone-Drive 
double enveloping worm gear sets 
and speed reducers are described 
and illustrated in a new 8 page 
brochure from Cone-Drive Gears 
Div., Michigan Tool Co., 7171 E. 
MeNichols Rd., Detroit 12, Michigan. 
Circle Inform-A-Gram No. B97. 


“Heavy Duty Cleaning The Fast 
Way” is title of a new booklet from 
the Cowles Chemical Company, 
7016 Euclid Ave., Cleveland 3, Ohio. 
Interesting descriptions are given 
on a number of the company prod- 
ucts and applications in specific 
metal cleaning operations. 

Circle Inform-A-Gram No. B98. 


Better Maintenance, Safety, and 
Production is the keynote of the 
new ’53 catalog from Martindale 
Electric Co., Box 617, Edgewater 
Branch, Cleveland 7, Ohio. Rotary 
tools, flexible shaft equipment, 
safety devices, metal working and 
maintenance tools are featured. 
Circle Inform-A-Gram No. B99. 


60 Years’ Machinery Progress are 
represented in new combination ma- 
chine bulletin from Kling Bros. 
Eng’g Works, 4434 Kamerling Ave., 
Chicago, Ill. Detailed information 
and specifications given on capaci- 
ties and features of the combination 
shear, punch, and coper. 

Circle Inform-A-Gram No. B100. 


Portable Hardness Testers in a 
complete line are featured in 20 
page fully illustrated catalog just 
published by Ames Precision Ma- 
chine Works, Waltham, Mass. In- 
cludes a treatise on Rockwell hard- 
ness testing, hardness scale charts, 
etc. 

Circle Inform-A-Gram No. B10l. 


Dillon #L Universal Tester is 
made in seven different ranges and 
will test materials with a tensile 
strength varying from only a few 
pounds to 160,000 PSI. Bulletin #2 
from W. C. Dillon & Co., Inc., 14620 
Keswick St., Van Nuys, Calif., has 
all data, including price sheets, at- 
tachments and specifications. 
Circle Inform-A-Gram No. B102. 


Homestrand Vernier Height Gages, 
with application data, are discussed 
in the current catalog from Home- 
strand, Inc., Larchmont, N. Y. 
Circle Inform-A-Gram No. B103. 
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One Press Works Like Two. New 
bulletin 219 from Clearing Machine 
Corp., 6499 W. 65th St., Chicago 38, 
Ill., has all data and operational 
photos on this recently developed 
machine. 

Circle Inform-A-Gram No. B104. 


“Mondial” Engine and Production 
Lathes are the subject of a new 
folder just issued by Morey Ma- 
chinery Co., 410 Broome Street., 
New York 13, New York. Complete 
data is furnished on the complete 
line of these attractive machines. 
Circle Inform-A-Gram No. B105. 





BOTH WET AND 
DRY MODELS 


Capacity—10” rounds, 18” flats 


Motor—'/2 H.P. Ball Bearing any voltage 
available, single or polyphase (% H.P. 


on wet machine). 
Wheel Diameters—16”. 
Floor Space—66” x 31”. 


Bed—11” wide, 44” long, 6” deep, 24” high. 


Overall Height (Closed) —39”. 


SPECIFICATIONS —MODEL J 


Blade Length—11'5” x %” x 032” All 


Standard blades of these specifications 
can be used. 


Weight—Approximately 750 Ibs. Crated 


800 Ibs. Boxed for export 875 Ibs. 


Speeds—35, 90, 130, 190 feet per 


minute. 


Casters—Optional at slight extra cost. 


MODEL B, 5” x 10” CAPACITY ALSO AVAILABLE 
WRITE FOR DETAILS 


JOHNSON MANUFACTURING CORP. 


ALBION, MICHIGAN 
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. Hard Facing, from page 51 
surface roughness are probably 
the principal factors that decide 
whether hard facing should be 
used in comparison with sin- 
tered carbides. The original 
welded surface can be either 
rough because of projecting 
granules or smooth because of 
considerable base metal fusion. 

Protection of the cutting 
edges and gauge surfaces of 
rotary drill bits probably repre- 


sents the largest single appli- 
cation of tungsten carbide hard 
facing. Here, dimensional con- 
trol is essential. Both oxy- 
acetylene and atomic hydrogen 
flames are employed. Composite 
rods are used with the former, 
but the latter may feature an- 
other method that merits de- 
scription. The areas tobe pro- 
tected by hard facing are 
painted with sodium silicate 
solution (water glass) and while 
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HOVIS 


OFFERS YOU THIS 
SIMPLE, UP-TO-THE 
MINUTE METHOD 


There’s no need to make a complete new Die for any 
type washer or blank. The HOVIS UNIVERSAL WASHER 


DIES provide a Master Holder and by merely changing 5 


SMALL, EASILY REMOVABLE PARTS the new washer or 
blank is produced . . . Special sets of parts are available 


Made in 5 sizes: 
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for use in Master Washer Units enabling customers to 


produce irregularly shaped pieces and shallow draws. 
Multi-Washer Dies are also designed and manufactured. 
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Write for literature. 





HOVIS SCREWLOCK COMPANY 





8100 E. NINE MILE ROAD 
Phone: Slocum 7-4800 


VAN DYKE, MICHIGAN 
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sticky are sprinkled with bulk 
carbide granules. After drying, 
the base metal is carefully 
heated with the atomic hydrogen 
flame, which provides effective 
protection against oxidation. 
When the surface melts, it wets 
the silicate anchored granules 
and after solidification holds 
them firmly in place. 


Tungsten carbide is but one of 
the various hard compounds that 
can be exploited for wear re- 
sistance by the hard facing 
technique. Chromium carbide 
(Cr;C;), for example, is about 
as hard as the secondary tung- 
sten-iron carbide (Fig. 5), but is 
less expensive. It can be used 
in the form of a multitude of 
microscopic crystals in either 
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soft or hard matrices.* These 
weld deposits tend to polish and 
wear smooth, contrasting with 
the rough differential wear of 
the ones described here. 
Surface protection by hard 
facing has the advantage of 
placing protection economically 
at the exact focal areas where 


| wear appears; of permitting the 


use of very hard compounds; of 
easy application in the field and 
in maintenance shops as well as 
in manufacturing plants; of pro- 
tection in depth when compared 
with carburizing, nitriding and 


the like; of economy in the use 


of expensive alloy elements; and 
of permitting a hard wear re- 
sistant surface to be reinforced 


| by a tough, ductile base. When 


effectively employed by compe- 
tent mechanics and engineers, it 


| usually provides economies. 
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. Battery Repair, from page 68 


The carbon burner consists 
only for an electrode holder and 
a carbon rod. It is designed for 
six volts (three cells of a bat- 
tery) as its power supply. It is 
a common error to use the car- 
bon burner on either fewer or 
more cells, the former being in- 
adequate for making a _ good 
weld, the latter endangering bat- 
tery, operator and joint. 


The burning tool may be con- 
nected either directly to the bat- 
tery being worked upon or to 
three cells of an adjacent bat- 
tery (if the unit under repair is 
entirely discharged). 


The rod is pointed to a %” 
tip and is permitted to extend 
from the holder to a length of 
about 1%”. When possible, it 
should be connected to its power 
source so that the carbon rod is 
of negative polarity. This makes 
welding easier as it tends to 
keep the joint and the working 
surface clean. The lead surfaces 
to be welded must be clean. A 
wire brush may be used for this 
purpose after the surfaces have 
been neutralized. The inside 
hole of a connector may be 
cleaned with a knife. The tip 
of the carbon should be wire- 
brushed before starting. Dark 
glasses are recommended. 


The secret of making a good 
joint is to have clean materials 
and a hot carbon. The tech- 
nique calls for thoroughly heat- 
ing the center of the part being 
worked until a puddle of molten 
metal exists. Only then may 
additional lead be added. Work 
rapidly to complete the opera- 
tion before the entire part melts. 
When possible use a damp rag 
to surround the part being 
worked on. When building up 
posts or splicing a connector, use 
molds made for the purpose. 

After making a burn, allow 
the joint to cool undisturbed. 
In cooling the lead will shrink 
slightly. Do not move or dis- 
turb the joint during cooling; 
this may cause the lead to crys- 
tallize, resulting in poor joint. 

When working within a mold, 
it is necessary that the carbon 
not be permitted to touch the 
side of the mold. 

To determine whether a weld 
has been properly made it is 
wise to test with a pair of pliers 
(after the joint has cooled) to 
see if the joint will strongly re- 


sist separation. If separation 
occurs, examine the two sur- 
faces to determine the points 
and nature of weakness so that 
the situation can be corrected on 
the second try. 

When .adding new lead to a 
joint, touch the new lead to the 
carbon rod and let it flow down 
into the puddle rather than to 
plung cold lead into the puddle 
itself. 

In burning a connector to a 
post, one slow trip around the 


MA RLE HYDRAULIC 
SURFACE GRINDERS 
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A work measuring instrument 
reveals the difference between 
work size and required final 
size during the grinding opera- 
tion . . . The automatic feeding 
and sizing is powered by a sep- 
arate electrical unit . . . The 
machine requires no attendance 
during the grinding operation 


95 


post should be sufficient to 
make a satisfactory weld. Al- 
though the same is true of burn- 
ing a post to the lead-insert of a 
new cover, the depth of the joint 
is such that considerable lead 
will have been removed from 
the post in the single slow cir- 
cuit around the joint. There- 
fore, the carbon point should be 
returned to the center of the 
post and new lead added to raise 
the post height up to the level 
of the top of the post mold. 


AUTOMATIC 
DOWN FEED 


* 
AUTOMATIC 
FINISH SIZING 


Finishes within .0002 on re- 
peated chuck loadings automati- 
cally . . . Rapid traverse is pro- 
vided for both head and cross 
slide Extremely rugged 
construction and very easy to 
operate . . . Available in 2 foot, 
3 foot and 4 foot models. . . 


Write for Our Eight-Page, Illustrated Circular. 


PELLOW MACHINE CO. 


13500 FOLEY AVENUE 


DETROIT 27, MICHIGAN 
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. . » Automatic Factory, from page 33 
been designed with automation in 
mind. This is planned so that auto- 
mation will be considered in all 
programs. 


Automation devices are designed 
to move parts into and out of pro- 
duction machines, turn the part over, 
rotate it, remove scrap, and perform 
other related functions. Scrap re- 
moval on a continuous and auto- 
matic basis is a necessity in both 
machining and stamping operations. 
These devices are timed with the 
process and are ordinarily com- 
pletely automatic while in opera- 
tion. A finished piece of automation 


equipment is made up largely of 
standard elements such as convey- 
ors, air, hydraulic, and electrical 
control mechanisms arranged prop- 
erly. 


In many respects, automation is 
the extended usage of conveyors 
which played such an important 
part in the early development of 
mass production of automobiles. 

We have been able to place prop- 
er emphasis on design to obtain 
simplicity and to eliminate main- 
tenance problems after installation, 
as well as to obtain completely au- 
tomatic operations. The individual 
and specialized treatment possible 
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with this type of system has pro- 
duced results which could not have 
been attained on any other basis. 
Advantages of Automation 

The advantages which we have 
obtained, in a general way are as 
follows: 

Lower Production Costs. Automa- 
tion assists greatly by relief of man- 
ual effort required in handling 
parts and the resultant inherent de- 
lay, especially in large volume op- 
erations. This does not mean elimi- 
nation of all manpower, but rather 
a redistribution of manpower which 
will result in the need for more 
skilled workmen. It eliminates mo- 
notonous, repetitive work in many 
cases while at the same time in- 
creases production. We have found 
it possible to make worthwhile Di- 
rect Labor savings. 

Increased Machine Speed. Very 
often the speed at which a machine 
produces a part is determined by 
the loading and unloading opera- 
tions. Automatic transfer between 
operations has resulted in greater 
use factors for machines. The ma- 
chinery has been able to operate 
closer to its designed capacity. This 
is, of course, a definite advantage. In 
some press lines, it was impossible 
to load the presses fast enough by 
hand to keep them running con- 
tinuously. Automation made it pos- 
sible to do so on many machines. 
The connection of all elements of a 
production process for complete 
synchronization is a reality and has 
been accomplished on many of our 
machine lines. 

Quality. Less scrap and fewer re- 
jects often result from the use of 
automation, which reduces damage 
caused by parts hitting each other 
or falling to the floor. 

Safety. The handling of cumber- 
some parts manually can, at times, 
become quite hazardous even with 
the best safety devices. Use of au- 
tomation to handle stampings into 
and out of presses and at turn-over 
operations are good examples of 
this type. 

Disadvantages of Automation 

In discussing automation with 
others in manufacturing from other 
industries, we very often find dis- 
advantages which appear as stum- 
bling blocks to the use of automa- 
tion. We usually find that these dis- 
advantages have not been fully an- 
alyzed in evaluating the program. 
To help understand the _ subject. 
thoroughly, I would like to bring 
out these items briefly as follows: 

Maintenance Costs. Use of auto- 
mation devices in the production 
processes naturally causes mainten- 
ance problems which could offset 
the savings to be made if not prop- 
erly handled. Many departments 
have become nearly 100% auto- 
matic; any breakdown of even the 
smallest element can shut down the 
entire line. This maintenance prob- 
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lem has been minimized as skill in 
automation design has_ increased. 
We have simplified details of the 
systems. Many of the devices are 
made more substantial, and preven- 
tive maintenance has become a must 
in our plants. 

Engineering Costs. These costs, of 
course, are common to all engineer- 
ing endeavor but are especially im- 
portant here because of the need 
for coordination of so many ele- 
ments such as plant layout, tool de- 
sign, die design, machine tool build- 
ers, material handling engineering, 
and others. 

Much careful planning and hours 
of work are necessary before con- 
struction can start. Three-dimen- 
sional models are sometimes devel- 
oped, and more often perspective 
drawings are made as part of this 
plan. 

Installation Costs. These costs are 
normal in considering any piece of 
production equipment. In studying 
existing operations, however, an un- 
usual problem arises. It is often 
necessary to rearrange machinery. 
This can be an expensive operation. 
However, we have found many 
cases where the advantages to be 
gained made this possible. Proper 
planning can make the installation 
of automation devices occur at mod- 
el change time when rearrange- 
ments are often necessary due to 
changes in processing. 

Specialized Nature of Automation 
Equipment. Every product studied 
requires special consideration. We 
manufacture a wide variety of parts 
of different sizes and shapes, and 
the machinery and production 
equipment we utilize varies in size. 
Our present emphasis on automation 
makes it possible to study prob- 
lems at the beginning of new pro- 
grams so that standardized automa- 
tion devices can be used to mini- 
mize this problem. 

Initiating and Automation Program 

The above list of advantages and 
disadvantages, we hope, gives you 
an overall idea of the scope of the 
problem. The development of auto- 
mation equipment is very often not 
a simple process. 

We have people in our Company 
who are specialists and concentrate 
on automation design. An automa- 
tion designer must have imagination, 
engineering knowledge, and design 
experience; and, he must think in 
terms of equipment which very of- 
ten is a compromise between the 
comparatively loose standards used 
for designing a conveyor and the 
close standards utilized in normal 
tool and die design. This is the man 
who starts analyzing a program 
when the general plant layout has 
been agreed upon and detailed lay- 
outs are in their early stage. 

We ordinarily give one automa- 
tion engineer responsibility for work 
on a complete part. As the detailed 


plant layout is developed, the auto- 
mation man must be readily avail- 
able so that arrangements can be 
made for the installation of the sim- 
plest possible transfer mechanism. 
At this point, many interested par- 
ties from production and higher 
management view the overall plan. 

This is the time for quick calcula- 
tions and simple sketches to help 
determine in a preliminary way the 
extent of automation which is justi- 
fied by the economics and other re- 
lated factors. We quite often find 
that the right type of automation 
equipment costs very little more 
than standard conveyances which 





Here is precision contour grinding at 
its best. Steel and tungsten carbide 
form tools, die sections, templates and 
related items are efficiently processed 
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must be supplied as a minimum. 


The part to be produced must be 
carefully studied for adaptability to 
automation. Preliminary manpower 
estimates must be considered. We 
may find that one operator can load 
and unload several or more ma- 
chines; or, he may be required for 
such reasons as assembly, manual 
control, observation, or others, and 
automation may not be necessary. 

Once we decide on the plant lay- 
out to be used, the automation en- 
gineer starts his detailed study of 
the complete program. An overall 
preliminary automation layout is 
made. It shows all of the elements 
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Our basic magnetic chuck work-hold- 
er affords positive positioning yet with 
flexibility for cam, circular and index 
grinding with the proper fixtures. 
Work-piece quality is controlled visu- 
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pre-dressed grinding wheels or when 
generating the required contour by 
means of successive, controlled move- 
ments. Durable construction around 
precision optics insures rigidity and 


Flat Form Tool 





Circular Form Tool 


Dovetail Tool 








SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 











98 


required. In some cases, models and 
three-dimensional drawings are 
made to be certain of some of the 
details and to make proper presen- 
tation to management for approval. 

This preliminary automation lay- 
out is then analyzed for estimated 
installed cost. Our Industrial En- 
gineering Department analyzes the 
manpower requirements for the en- 
tire layout, both with and without 
automation. We then have cost fig- 
ures which enable us to make a 
proper decision as to the extent of 
automation. This data is summar- 
ized and presented to management 
for approval. 


When the program is approved, 
the really important work begins. 
The plant layouts must be revised 
wherever necessary so that the au- 
tomation equipment is allowed ade- 
quate space. 

The Processing Department re- 
vises their operation sheets where 
necessary to include the effects of 
the automation equipment. 

The Tool & Die Design Depart- 
ment is consulted so that proper 
coordination takes place. It is im- 
portant that clearances are left in 
dies and tools for introduction of 
automation devices to load and un- 
load work. 














STRAIGHT SHANK 
12” LONG... 


Size Price Each Size 
Inches Net Inches 
1/8 $1.65 19/64 
9/64 1.65 5/16 
5/32 1.65 21/64 
11/64 1.65 11/32 
3/16 1.65 23/64 
13/64 1.80 3/8 
7/32 1.80 25/64 
15/64 1.95 13/32 
1/4 1.95 27/64 
17/64 2.05 7/16 
9/32 2.05 29/64 
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9°” CUTTING FLUTE 
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$2.25 15/32 $3.60 
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The machinery and equipment 
builders are consulted so that work 
heights are standardized and they 
realize the type of program which 
is being planned. 

At this point it is possible to make 
a final automation layout, and we 
are ready to proceed with the pro- 
curement of the equipment. 

In the development of automa- 
tion at Ford, we have procured 
equipment in several ways. One 
way was to do the design work 
within the Company, write the nec- 
essary specifications, and then pro- 
cure the equipment from outside 
builders who would install the 
units. This often resulted in split 
responsibility for design, construc- 
tion, and installation. We are work- 
ing towards a program in which 
the contractor shall completely de- 
sign, fabricate, deliver, and install 
all of the automation equipment in- 
cluding testing before it is accepted 
by the Company. 

Inasmuch as automation equip- 
ment is a key item in a production 
process, we feel that placing all of 
the responsibility with one party is 
much better if it can possibly be 
utilized. The automation engineer 
must continue to follow the pro- 
gram until the entire system is in 
operation. It is necessary to keep in 
close touch with field conditions to 
take care of minor changes which 
may be necessary as the various 
other items of production equipment 
are installed in their proper places. 
Economics Involved 

Automation expenditures must be 
expected to produce results in terms 
of increased production, lower costs, 
better working conditions, or other 
benefits. We in the automobile in- 
dustry find this problem especially 
significant since many of our parts 
become obsolete after one year. It 
is apparent that systems which do 
not amortize themselves in less than 
a model year are generally not 
economically advisable. We do find, 
however, that there are many cases 
in our press lines for body parts, 
and in our machining lines for en- 
gine and chassis parts, where longer 
amortization periods are permissi- 
ble. Very often the basic system can 
be utilized for several years inas- 
much as the year-to-year changes 
would not make the equipment ob- 
solete. 

At our Cleveland Engine Plant, a 
department manufactures cylinder 
blocks at a rate in excess of 2,000 
blocks in 16 hours. The machinery 
and equipment is all new and of 
the latest design, with many new 
transfer type machines. In our orig- 
inal plant layouts, roller conveyor 
was considered throughout. The pro- 
duction capacity was such that the 
department was made up of several 
machine lines. As the operations 
progressed, they were split up from 
one machine per operation to two 
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or three machines per operation, etc. 
For a standard roller conveyor sys- 
tem, this meant many large radius 
turns and manual handling of parts 
for proper distribution of parts to 
the machine lines. Also, there were 
several places where it was neces- 
sary to turn the block over or to 
rotate it at 90° which resulted in 
manual operations. Nearly all ma- 
chine operators had to handle a part 
in some way. 

Our Automation Section studied 
the plant layout using the method 
we have outlined, and their analyses 
indicated the need for automation 
equipment. The plant layout which 
developed was more compact and 
a system of automation was devel- 
oped which extended automatic fea- 
tures of the machine tools. The la- 
bor required for handling of parts 
approached the vanishing point. The 
entire department became a syn- 
chronized system and functioned as 
one large transfer machine. It is 
not necessary for any operator to 
push, pull, turn-over, or position a 
part. 

The economics of the study indi- 
cated that the system would cost 
more than the standard system pre- 
viously proposed; but that it would 
amortize itself in a comparatively 
short period. 

Maximum economy of installation 
and savings in handling operations 
can only be obtained when the 
plant layout is in its early stages. 
Automation must be considered as 
a tool to do a given job just as we 
select drills, mills, broaches, presses, 
and other types of machinery to 
produce a part as specified. 
Preventive Maintenance 

Maintenance of automatic ma- 
chines and automation equipment is 
a new challenge to our resourceful- 
ness. As we have pointed out, the 
breakdown of even one small ele- 
ment will shut down the entire pro- 
duction line. 

Our answer to this new problem 
is preventive maintenance which is 
a must for the modern production 
line based on continuous low cost 
production. In the past, mainte- 
nance was based on repairing equip- 
ment after it had broken down. This 
approach is not satisfactory today. 
Our entire production system is 
geared to a uniform production rate 
per hour without the possibility of 
making up lost production due to 
breakdowns. 

Preventive maintenance is the key 
to continuing production and in- 
volves generally the keeping of ac- 
curate records of lubrication, ex- 
pected life of perishable parts, and 
replacing these parts before they 
fail and stop production. 

To set up a modern preventive 
maintenance program requires a 
considerable amount of forethought. 

One of the very effective tools 
which can be used is a Standards 
Program. In the Ford Motor Com- 


pany this includes standardization of 
Tools, Methods and Specifications, 
Industrial Equipment, Process 
Standards, and Material Standards. 
These Standards are based on ex- 
haustive surveys of alternate meth- 
ods. Benefits are directly applicable 
to the preventive maintenance pro- 
gram. Standardization simplified the 
procurement program, and greatly 
simplified the problem of keeping 
adequate supplies in stock for nec- 
essary repairs. 

As an example of what has been 
accomplished, the Standard Tool Lay- 
out has cut tool change down time to 
a minimum. At our Cleveland En- 
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gine Plant, it is seen in action in 
conjunction with an Automatic Tool 
Control Board, which is a recent 
development and already is accept- 
ed as an outstanding feature of our 
maintenance program. By means of 
this system, a supply of tools for a 
given transfer machine is kept ad- 
jacent to the machine. There is a 
definite location in the Board for 
each tool used. Each tool on the 
Board has been pre-set in accord- 
ance with our Standards so that it 
can replace a worn-out tool with- 
out adjustments on a machine. Each 
tool is represented by a toolometer 
dial which connects to the machine. 








New DALE . 
CAM CHECKER 


Simple... . Accurate 
Faster Sef-up....Fewer Moving Parts 


This new cam checker was designed to meet the 
growing demand for checking non-circular type cams 
used both in defense and non-defense industries . . . 
Both master and production cams can be checked on 
this one machine to an accuracy of 50-millionths of 
an inch .. . With slight modifications it can also be 
adapted for any type of space checking. 
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DALE CORPORATION 





21415 Groesbeck Highway, East Detroit, Mich. 


P.O. Box 313 
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The pointers on the dial are set at 
a pre-determined number of pieces 
depending upon the known life of 
the tool just prior to need for a 
re-grind. When any particular tool 
has reached the _ pre-determined 
number of pieces, the machine is 
automatically shut down. 


By scanning the Tool Control 
Board, the set-up man can readily 
determine the tools requiring im- 
mediate changing. He also selects 
other tools to change at the same 
time where the indicator pointer 
has reached the red “danger” area. 
Through this preventive mainte- 


nance method of changing tools, 


e & TURRET 
e LATHE use 


Changes from one tool to another is a matter of seconds. 
feature and tapered shank assures repositioning and eliminates 


machine down time is held to the 
absolute minimum. 

Another important factor is the 
use of Joint Industry Conference 
Standards which are a collection of 
sound engineering and installation 
practices. They provide detailed 
specifications for the application of 
Electrical, Hydraulic, Lubrication, 
and Pneumatic apparatus to ma- 
chine tools and other industrial 
equipment. 

The development of automatic 
and semi-automatic machinery dur- 
ing the past decade created an ur- 
gent need for standardization in 
these fields. In the early stages of 
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use of complicated automatic mech- 
anisms, maintenance costs were of- 
ten excessively high and the trouble 
arose chiefly from lack of Stand- 
ards. 

The problem involved many users 
and suppliers and it was, therefore, 
necessary that it be solved on an 
industry-wide basis. Joint action 
was required between the automo- 
bile manufacturers, the equipment 
builders, and the associations in 
those fields. Recognizing _ this, 
Ford representatives and represen- 
tatives from the various automobile 
manufacturers, machine tool build- 
ers, and other interested producers, 
and associations, developed what is 
now known as the J.I.C. Standards. 

The Standards developed were 
based on logical systems of identi- 
fication, greater accessibility of 
components; better protection from 
contamination, and hazards; and 
have resulted in greater continuity 
of production and elimination of 
many hazardous conditions. 

Very often in the past, electrical 
control panels were supplied in 
which insufficient consideration had 
been given to safety, identification 
of apparatus and wiring, accessibil- 
ity for maintenance, and the ex- 
clusion of foreign matter which im- 
paired the operation of electrical 
devices. In contrast to these short- 
comings, the joint efforts of all con- 
cerned have today developed elec- 
trical control enclosures based on 
Standards. We find now that the 
various devices are arranged in a 
workmanlike manner, and wiring 
between connecting control panels 
is much more accessible. 

Along with this, there have been 
improvements in construction of 
panels and enclosures such as iden- 
tification of all wiring and devices, 
gasket and hinge covers, external 
mounting lugs, and a provision to 
protect personnel so that the panels 
cannot be opened unless power is 
disconnected. Complete electrical 
wiring diagrams, sequence of opera- 
tions, and stock lists with appropri- 
ate identification cross - referenced 
with the actual identification on the 
devices and wiring are now avail- 
able and accompany the panel. 

When breakdowns occur, electri- 
cians can detect the cause, make the 
necessary repairs, and put the 
equipment back in operation in a 
minimum amount of time. 

One again, I would like to refer 
to the Cylinder Block Department 
where our analysis of the equip- 
ment required began early in the 
program. Because of the close co- 
ordination with other facilities, it 
was possible to design a Standard 
Transfer Section which could be 
duplicated in varying lengths. The 
machine tools were located with 
spaces between them which were 
even multiples of the Standard Sec- 
tion. This design had a minimum 
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of parts and the interchangeability 
of parts simplified the maintenance 
job. 

Our thinking has _ changed 
drastically over a comparatively 
short period of time. Things which 
only a few years ago were looked 
upon as desirable have today be- 
come essential, Preventive main- 
tenance, like all other features of 
a modern production plant, begins 
in the early stages of planning and 
takes advantage of the new devices 
which are available to ease the 
maintenance burden. 

Reallocation of Manpower 

Our discussion of the factory 
with automation brings out the fact 
that our production processes are 
becoming much more complicated. 
We have been successful in many 
cases in removing that portion of 
the labor which was largely de- 
voted to manual handling of parts. 


When we do this, our production. 


processes very often become a 
series of departments which are in 
effect one large transfer machine. 

When we select the men required 
to run these departments, we are 
more concerned with their ability 
to keep them in first-class con- 
dition and to recognize when 
troubles are threatening. 

From this you can see that, in 
general, your production people 
will be more highly trained than 
in the past. The scarce skills are 
not ready-made. The factory man- 
agement of the future must be 
prepared to assist in this training 
program, The reward to the worker 
will be that jobs will be less 
monotonous and boring and _ that, 


a much greater use of brain power 
throughout the entire plant to re- 
place a large portion of the muscle 
power which we have been ac- 
customed to in the past. 


Management 


The factory with automation, 
which now exists in important seg- 
ments, represents the maturity of 
manufacturing methods. This ma- 
turity which is accomplished by the 
utilization of the best of engineer- 
ing thinking has coincided with 
the greater utilization of specialists 
throughout the manpower structure 
of our plants. This, of course, 
means a larger number of in- 
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dividual departments working on 
the development and operation of 
new facilities. With this has come 
a much greater reliance on detailed 
studies to obtain all of the facts 
about proposed modernization and 
expansion programs. 


This combination of factors places 
a new emphasis on the manage- 
ment of our factories. The top 
management of our plants must 
be able to promote team-work in 
the entire organization in order that 
all phases of production planning 
are coordinated. Plant manage- 
ment must keep itself flexible to 


. - « Continued on page 132 


answer both .. . 

1. The problem of lowering 
costs 

2. The problem of increasing 
output 


By providing permanent, multi-purpose, 
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inexpensive ARMSTRONG TOOL HOLD- 
ERS that use cutters or bits that are quickly 
ground from standard high speed shapes 
(Saving: All Forging, 70% Grinding and 
90% High Speed Steel), the Armstrong Sys- 
tem of Tool Holders will reduce your tool cost 
to an absolute minimum. 
























if properly trained, he will become 
more interested in his job. 

Behind the production worker, 
we will find more highly trained 
technical people. The greater com- 
plexity of our operating production 
lines necessitates this. 

As we can see from the develop- 
ment of our own Automation De- 
partment, a higher skill was neces- 
sary in designing the equipment in- 
volved than was formerly needed 
for the comparatively simple de- 
vices such as _ roller conveyors, 
simple belt conveyors, and other 
similar items which automation re- 
placed. Specialization among _ tech- 
nical people will, in many cases, 
become more pronounced; but it 
will be necessary for the various 
engineering groups to understand 
the problems of the other depart- 
ments. Because of this, you will 
often find the need for supple- 
mentary training for the engineer- 
ing specialists. It is necessary for 
the automation engineer to coordi- 
nate the activities of several dif- 
ferent groups in order to obtain 
a successful installation. 

We can sum up the manpower 
situation in the factory of the fu- 
ture by saying that there will be 


By providing stronger, more efficient tools, care- 
fully developed for each operation, as well as 
ARMSTRONG High Speed Steel, ARMALOY Cast 

Alloy Cutter Bits or Armide Carbide-Tipped Cutters 
as required for each job, ARMSTRONG TOOL 
HOLDERS permit greatly increased speeds and feeds, 

enable you to increase the hourly output of every 
lathe, planer, slotter, shaper, turret lathe and screw 
machine. 
There is no surer way to lower costs and increase out- 
put, than to use the correct ARMSTRONG TOOL 
HOLDER for each operation on all machines. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People’ 


5220 W. Armstrong Ave. Chicago 30, U.S.A. 


Eastern Warehouse and Sales: 199 Lafayette St., N. Y. 12, N. Y. 
Pacific Coast Whse. & Sales Office: 67 Eleventh St., San Francisco 3, Calif. 
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WHITNEY METAL 


TOOL COMPANY 


41 YEARS EXPERIENCE 


WHITNEY- JENSEN 


Nos. 28, 29, 58, 68 
DEEP THROAT 
TOGGLE ACTION 
FOOT PRESSES 


The deep throats (7’, 
0”, 18”, and 24”) and 
powerful punching ac- 
tion of these foot presses 
permit the handling of 
a wide variety of work, 
previously beyond the 
scope of similar equip- 
ment. All sizes, with 5 
ton capacity, punch a 
2” hole through 16 
gauge mild steel. 


Height of throat — 6-3/4 
Length of stroke — 1” 


Send for Descriptive Catalog 


WHITNEY METAL TOOL COMPANY 
7 24 FORBES STREET, ROCKFORD, ILLINOIS 
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Drills at your fingertips — 


HUOT DRILL DISPENSER 





Why rummage through a box full of 
drills when the Huot Drill Dispenser 
will keep them sorted by sizes? Each 
compartment holds many drills— 
several dozen in the smaller sizes. 
Beautiful light gray hammerlin 
baked enamel finish. Made in three 
models for fractional, number and 
letter drills. 

Write for Drill Dispenser Bulletin 


HUOT DRILL INDEX 






The simplest filing system for all twist 
drills. Panels fold into container like pages 
of a book. Seventeen models for drills from 
No. 80 wire gauge to 1-inch size. 


HUOT MANUFACTURING CO. 
581 North Wheeler Street, St. Paul W4, Minn. 





DRILL HOLES AS 
SMALL AS .030” IN ANY 
METAL OF ANY HARDNESS 

OR THICKNESS! 















The M-300 Elox Electron Drill* com- 
bines the best in the ‘arc machining’ 
process. In addition to drilling holes 
as small as .030” it is adjustable 
for machine finishes ranging from 
coarse, fine, extra fine and super fine 
...on any metals from magnesium 
to cemented carbide. The M-300 
with exclusive Elox Automatic 
Feed allows for continuous operation 
with much of the human element 
removed. Using electrodes costing, (* 
less than 3¢ per inch, with ‘super a 
fine’ cutting, 1” of electrode will 
cut as much as 33” of hardened 
steel! Here indeed, is a dual- 
purpose machine that is being 
used for production machining of 
hardened steels and for removing 
broken drills in salvage. Write to- 
day for details and list of users. 


GLX CORPORATION OF MICHIGAN 


740 N. ROCHESTER RD. e CLAWSON, MICHIGAN 
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AUTOMATION AND THE TRANSFER 
TYPE OF MACHINE TOOL* 


Transfer type machine tools 
are used where high production 
is required and where many 
drilling, boring, reaming, and 
similar operations are involved. 
A typical workpiece would be 
an engine block. 

Such a machine is generally 
set up with a loading station, 
several work stations and in- 
termediate stations, and an un- 
loading station. A rough part 
begins at the loading station 
and is transferred down the 
length of the machine, stopping 
at every station where machin- 
ing operations are performed. 
Sometimes the part remains 
idle in intermediate stations. 


This type of machine gener- 
ally consists of a series of sepa- 
rate machines tied together by 
one long transfer bar which is 
operated by one or _ several 
hydraulic cylinders or equiva- 
lent mechanical means. The 
machine can be divided into 
sections or units to enable con- 
tinued production in case of 
partial machine shut down. 
This is accomplished by provid- 
ing a removable link in the 
transfer bar and by using suit- 
able selector switches to cut 
out the part of the machine 
that is down. However, this 
introduces switching problems 
and necessitates a duplication 
of control and safety interlocks. 

The hydraulic operation may 
be initiated from one central 
hydraulic pump but is generally 
operated in two or three sec- 
tions, each with its own hy- 
draulic pump and tank. The 
hydraulic system will then tie 
in electrically with the draw 
bar linkage. 

Electrically, each individual 
section should be a complete 
machine in itself so that- it 
can be started, operated, and 
stopped without power to the 
other sections. Thus the tools 
at one section may be serviced 
or changed without operating 
the other sections of the ma- 
chine. Selector switches must 
be arranged so that the opera- 
tor can change from one section 
operation to other combinations 
with a minimum of down time. 





*Presented at the 17th Annual Machine Tool 
Electrification Forum, sponsored by the West- 
inghouse Electric Corporation, Pittsburgh, Pa., 
April 14 & 15, 1953. 


by Stanley I. Rice 
THE HEALD MACHINE COMPANY 


Worcester, Massachusetts 


On many sections it becomes 
necessary to use depth-of-cut 
circuits as, for instance, on a 
drilling operation that is fol- 
lowed by a boring operation. 
If the drill does not complete 











TO REDUCE ERRORS 
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its operation, a broken boring 
bar is assured in the next 
station. This is accomplished 
with a limit switch that oper- 
ates at the end of the drilling 
stroke to close a mechanical 
latching type relay, and with a 
limit switch that closes with 
the table in the retracted posi- 


- - « Continued on page 107 





THEM! 


The simplest, surest and quickest way to check 
tolerances and measurements of small tool parts 
is by projection — with the aid of a Stocker & Yale 
enclosed-screen Optical Comparator. 
Several dimensions may be checked simultaneously. 
And such operations as fine assembly and adjustments 
may be watched at standard magnifications 
of 10, 20, 3114, 50, 6214 and 100 as the operation 
is performed, to assure a final correct condition 
independent of dimensions which make it up. 


Errors are reduced to the irreducible minimum 
and labor reduced as much as 97% with resulting 
increase in production, when a Stocker & Yale 


OPTICAL COMPARATOR is your guardian of precision. 


250 Stocker & Yale Projectors check the quality 
of General Electric Instruments at their 
**‘World Headquarters for Electrical Measurements.'’ 


Stocker&Yale 


INCORPORATEO 


21 GREEN STREET * MARBLEHEAD, MASS. 
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UNUSUAL 


It is no secret that present auto- 
matic transmissions are probably the 
most complicated and _ intricate 
pieces of mechanism in our automo- 
biles today. Many years of research 
and development and millions of 
dollars lies behind the present De- 
troit Gear Automatic Transmission. 
Many models were built and long 
hours of laboratory and road tests 
conducted. Some models were dis- 
carded and others modified which 
finally resulted in the design now 
used. 










coups they had performed. | 


CADILLAC 115 
HAND MARKING MACHINE 


GENERAL PURPOSE FLOOR TYPE 
HAND MARKING MACHINE 





ROLL TYPE HOLDER 
Depending on require- 
ments, can be had for 
either solid or inter- 
changeable type. 





To Prove Their Valor 
Redskin Warriors 
Used Marking Devices 


In the Frontier Days, Indian warriors used painted 
or decorative marking devices to indicate their 
prowess and to show how many or what kind of 


MARKING MACHINE AND 


PROBLEMS IN MACHINING 


This transmission basically pro- 
vides three forward speeds and re- 
verse, coupled with a _ converter 
which provides the equivalent and 
ratio spread of four forward 
speeds. Two of its main features are, 
first, that it can be arranged to 
start automatically in either first or 
second gear and, second, the lock- 
up clutch which, in direct drive, 
connects the output shaft directly 
with the engine, thereby eliminating 
any slip in the fluid member in 
the direct drive range. This by-pass- 


Marks: Flat or Round Parts...Parts of Varying Thickness 


Rolling Operation for Marking Requires Minimum Pressure 


This machine is ideal for many light marking oper- 
ations -and short run jobs .. . 
permits easy changes from one marking operation to 
another — thereby reducing down-time. Simple fixtures 
generally suffice for locating parts to be marked... 
specifications for fixtures can be readily met. 


its simple construction 


Dangers of distortion and fracture are minimized — 
pressures reduced to barest minimum because this ma- 
chine rolls the impression into the part. 

For full information write for Bulletin L-115 


PUNCH PRESS HOLDERS 
For Interchangeable 
Type 
Made of alloy tool 
steel, all are furnished 
with a replaceable 
platen—hardened and 

precision qround. 





For full information, write for Bulletin SE-130 


CADILLAC STAMP CO. 


FACTORY and OFFICES me 
17303 RYAN ROAD e DETROIT 12, MICH. ».-- 





by H. H. Whittingham 


DETROIT GEAR DIVISION 
Borg-Warner Corporation 


Detroit, Michigan 








ing of the converter in direct drive 
offers some increased economy and 
gives a solid feeling in high gear. 

The various shift speeds are torque 
and speed controlled as is custo- 
mary in fully automatic transmis- 
sions. The governor is not of the 
hydraulic type but a mechanical 
governor which helps to give a uni- 
form shift pattern regardless of oil 
temperature. 

An outstanding feature is that 
shifting from gear to gear does not 
require any “timed” or “cross-over” 
shifts, i.e., simultaneous engaging 
and disengaging of clutches or 
bands. The shifts are accomplished 
by starting out with all forward 
bands applied. After shift points are 
reached, the bands are dropped and 
the reaction is taken through the 
over-running clutch. In direct drive 
for 3rd speed, the drive is direct 
through a friction clutch to the 
mainshaft or output shaft. Starting 
gear is optional lst or 2nd, depend- 
ing on the power characteristics of 
the vehicle in which it is used. 
General Manufacturing Considerations 

After the original engineering had 
crystalized and our manufacturing 
engineers took over, it became ap- 
parent that the manufacture of 
many parts presented a number of 
problems not normally encountered 
in our previous experience. 

In the initial over-all considera- 
tion of the specifications, we found 
that we would have to manufacture 
and assemble 330 different part 
numbers going in the assembly with 
a tolerence of only % gram of for- 
eign matter permitted. Actual cur- 
rent production is averaging about 
Y gram as testimony to the thor- 
oughness of our methods. In rela- 
tion to the total weight of the trans- 
mission, this is one part in 336,000. 

The first step was to ensure re- 
ceipt of exceedingly clean castings, 
with rigid inspection to see that all 
core sand, scale and teats were re- 
moved. This called for development 
of improved foundry . practices as 
well as a number of unique clean- 
ing methods to accomplish our goal 
with reasonable economy. These are 
largely shot blast cabinets that have 





From a paper delivered before the recent SAE 
National Production Meeting held at Cleveland, 
Ohio, under sponsorship of the Society of Auto- 
motive Engineers, Inc. 
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been tooled for single purpose op- 
erations at various points in the 
line. 

Assembly rooms are all pressur- 
ized and air-conditioned. Dust is 
kept down during working hours by 
use of a vacuum cleaner to keep 
floors clean without raising dust 
and they are washed between shifts 
each night. 

No air hoses, no rags, wood, lea- 
ther hammers or any fibrous ma- 
terial that can break up into for- 
eign matter that can get into the 
parts and valves in the transmission, 
are permited in the assembly room. 

All parts are conveyed through 
the plant, from operation to opera- 
tion and to the final assemblyline 
in wire baskets. An adequate supply 
of these are made up special for 
each part. They stack easily and are 
easily loaded onto the tray convey- 
ors. Since they have no closed bot- 
toms, they do not accumulate dirt. 
They have no wooden pegs from 
which splinters can peel off to find 
their way into the transmission. In 
going through the washing ma- 
chines, water flows freely not only 
over the parts but of course through 
the basket removing all dirt from 
both. They mean a great saving in 
handling material and, above all, 
have so protected our gears, while 
in the green, as to reduce the well 
known problem of nicks to the van- 
ishing point. 

We also found that we had to 
remove all burrs to a degree far 
beyond that normally associated 
with automotive production. On all 
parts where there was any possi- 
bility of fine hair-like burrs to come 
loose under operating conditions, 
we perform many operations to be 
sure to remove Them. These vary 
with the part, but the various meth- 
ods include filing or scraping by 
hand, wire brushing, stone tumbling, 
and corn cob and walnut shell blast- 
ing. 

The requirements of road clear- 
ance and compactness of design 
means holding all diameters down 
to minimum. Since this transmis- 
sion must be designed for universal 
use in the trade, it must meet a 
wide variety of conditions. One such 
condition is the high speed engines 
with which it is now being used in 
some European cars. Such speeds of 
6,000 rpm and more require very 
careful balancing. Parts that cannot 
be machined all over such as the 
two carriers are dynamically bal- 
anced on Gisholt Balancing Ma- 
chines to a tolerance of % inch- 
ounce. 

A new level of noise standard is 
demanded by purchasers of auto- 
matic transmissions. All of our gears 
are pre-shave roughed on Multiple- 
Spindle Hobbers, or on Shapers 
where necessary, to close tolerances 
and are finish shaved. This includes 
the two internal ring gears. The 
internal gear of the front pump is 


broached. In the main gear set, the 
gears are nitro-carburized in atmos- 
phere - controlled, continuous type 
furnaces. The ring gears are all 
quenched in Gleason quenching 
presses to maintain roundness. We 
have tooled the gears to bring their 
mounting locations in close relation 
to the PD of the gears by the lib- 
eral use of Woodworth Diaphragm 
Chucks locating on the PD’s, and 
grinding holes and diameters to 
close concentricity tolerances. 
Mainshaft 

Our mainshaft will probably prove 
to be one of the most interesting to 
you. It presented many new and 
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=speedtathes 


The Standard Speed 

Lathe has no equal for 
polishing, burring, filing, 
countersinking and y 
other small parts operations. 
Available in bench or 

pedestal models, Standard Speed 
Lathes guarantee you Speed, 
Accuracy and Versatility. 
Horsepowers from 1/3 HP 

(1 speed) at 600 RPM up 

to 1 HP (2 speeds) at 3600 RPM. 


Also available: Speed-Chucking 
Lathes up to 5 HP for chucks up to 
12”. Multiple speeds or infinitely 
variable speeds. (50 - 3600 RPM.) 
Write for complete details. 


Sdardlarlye wil 


the STANDARD electrical tool co. 


MACHINE TOOLS 
Mt. Hope & Sixth Sts. 
CINCINNATI 4, OHIO 


STANDARD 


105 


difficult problems to us. It is unu- 
sual in that it extends the full 
length of the unit, from the fly- 
wheel to the Universal Joint flange. 
The shaft must have the strength to 
absorb the full power output of its 
engine torque and low gear. It must 
also be of minimum diameter to 
hold to a minimum the size of the 
parts surrounding it. Furthermore, 
hydraulic pressures to the front 
clutch, the second speed clutch, and 
the converter and pressure lubrica- 
tion to the gears, bearings, and over- 
running clutches are all distributed 
by the mainshaft. 


. - « Continued on page 108 


PEDESTAL 
MODEL 


Instantly 
converts from 
collet to lathe 
chuck. Merely 
mount chuck 
Simultaneous 
action of 
switch-brake- 
collet through 
foot pedal control 
Hollow Spindle 
up to 1 round 
5 C collets 


Lee 5) . aa 


BENCH 
p fg MODEL 


With Hand 
Lever 1 hollow 
spindle 4 3- 
jaw universal 


lathe chuck 
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SET-UPS 
ALL TYPEs 
1 Now angular inspection set-ups as 
CU OFF accurate as the measuring instru- 
SHELF ments used can be made in a few 
moments. Any angle, single or com- 
” pound, is set up by inserting stand- 
1 ! a ard gauge blocks between the 
i 1 Sine-Plate plates. Proper size blocks 
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Illinois CONRAD & MOSER 
— Borden Ave., Long at City, 
DRESEL-BETZ CO. . Y. Machine Tools & Molds, Parts 
Belleville, Il. & Machines Aluminum Cast Parts, 
Aluminum Sheet Formed Housings. 
Designers and Manufacturers of Tools, 


THE INDUSTRIAL MACHINE Co. 


1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 
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Ohio 
Michigan CLEVELAND UNIVERSAL 
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KIFFER TOOL & DIE Co. 


5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 & 1-2441. Manufac- 
turers of Special Machinery, Tools, 
Dies, Jigs, xtures, Swiss Jig Boring. 














NOBLE & STANTON, INC. 
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2-1234. Tool Makers—Short Run Pro- 
duction Work. 





























A. P. SCHRANER & CO. 


3338 Payne Ave., Cleveland, O., HEn- 
—, 1-8644. External Cylindrical 

Lapping Machines, Special Machinery, 
Too Dies, Jigs, Fixtures. 











13404 St. Clair Ave., Cleveland, Ohio. 
DAVIS TOOL and ENGINEERING CoO. MU 1-2600 
19250 Plymouth Road, Detroit, Michi- DESIGNERS AND BUILDERS 
gan, VErmont 5-6000. Tools and Dies, Jigs and Fixtures Special Machines 
Special Machinery. Sheet Metal Stamp- Production Engineering 
ings and Assemblies. Complete Plant Routing and Tooling 
ROMULUS TOOL & ENGINEERING GENERAL DIE & TOOL CO. 
COMPANY 2067 W. 55th St., Cleveland, Ohio 
— sostes “=. ree, Secitoen. WO 1-4736 
gs, Fixtures, Specia achines, Pro- : : 
; Dies, Tools, Jigs, Fixtures, Light 
a ee Hydraulic As Stampings, Special Machinery Manu- 
F z facturing. 
New York 








H & P DIE STAMPING CO. 





naan : " 13947 Triskett Rd. Cleveland 11, Ohio 
, mono woh. SURI PRECISION DIES, JIGS & 
agree vate yon 44th A L pe — 

e g. = ve., Long 
Island City 1, N. Y. Jigs, fixtures, Quality Stampings 
gages, dies, precision parts. Bus & Trailer Parts 




















TOOLCO COMPANY 


Box 172A3, GLENDALE - MILFORD 
ROAD, SHARONVILLE, OHIO. Ph.: 
Sycamore 6343. Small Tools, Dies, Jigs, 
Fixtures and Special Equipment. Parts 
Production Runs. Catering to Radio 
Electronics and Instrument fields of 
Industry 
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. - . Automation, from page 103 

tion. Only when the full depth 
of cut closes the latching relay 
can a circuit be completed 
through the  table-out limit 
switch to allow the transfer of 
parts. A latching type relay is 
necessary, because it will not 
fall out to cause an improper 
indication should the operator 
stop the machine or should a 
circuit breaker open. 

It is generally mandatory to 
use a circuit that requires the 
transfer bar to return com- 
pletely before it makes the 
forward stroke, and to complete 


led to the change to the over- 
head duct-work system with a 
terminal and push-button box 
at the rear of each leg. Wires 
from the individual limit 
switches, push buttons, and 
solenoids in each leg are con- 
nected back to the terminal 
blocks. Wires from an individ- 
ual leg go without a splice or 
connection from these terminal 
boxes to the main switch box. 
This allows for the removal of 
a leg from either side of a work 
station without disturbing the 
wires going to any other leg. It 
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also provides a minimum num- 
ber of connections, yet with the 
terminal boxes at each leg, ade- 
quate test points are available. 
All work stations, insofar as 
possible, should be interchange- 
able so that in the event of de- 
velopment of serious trouble in 
a leg, or of a change in machin- 
ing sequence, a new station can 
be inserted or the existing sta- 
tions interchanged without im- 
possible complications. This al- 
lows removal of a work station 
and replacement of another 
- « « Continued on page 111 



































the forward stroke before re- , a soins Se : ‘ 
tracting, even on hand cycle. | 
If allowed to return part way 
and reverse, it may pick up | 
a part—perhaps because a pawl | 
catches in a hole or because of 
casting unevenness—and par- 
tially transfer it with the in- 
evitable improper positioning 
or misclamping. To make sure 
the parts will be clamped be- | 
fore a machining operation HIGH SPEED | SPECIAL | RIGHT HAND TAPS 
takes place we use a _ limit 
switch that will close only .. . . 
when the part is exactly in |{ SE THREAD | size THREAD SIZE THREAD 
place, and a pressure switch | 5 fanen | % Seeeeeerss 16-18-20-24 
: | 80 ae = 1-13/16 8-10-12-14- 
which makes sure of the clamp- | 6 | 40 ve 16-18-20 
ing pressure on the part be- || 7 32-40 oe Cee “a SC 
fore a table is allowed to ad- 49-44-48 9/16  16-20-24-27-28-30-32-40-48 115/16 10-12-16 | 
: 9 24-28-32-40 5/8 12-14-16-20-24-27-28-32-36-40 
vance. The two switches are || {9  — 26-30-36-00- 11/16 11-16-18-20-24-27-28-30-32 2 4-1/2-8-10- 
wired in series. The pressure | | 48-64 3/4 9-11 =12-14-18-20-24-26-27-28-32 12-16-18-20 
: | 1 20-28-32-36 13/16 10-14-18-20-92 2-1/16 12-14 
: | 1/16 60-64 | . 2-3/16 12-16 
cause a part may be in place | see 9 w/w ea 2-1/4 e-aB-12- 
but not clamped with sufficient i 4/00 wesenenenes “ne aa 
pressure, or may be clamped in Ve 32-40 14/8 ©-10-16-16-18-20.00-02 | 23/8 12-16-18 
cae e = 36-40 1-3/ e' | - 
a cocked position, either of 9/64 36-40 “aA 8-10-14-16-18-20-24-32 | 28/16 
which may be disastrous. 11/64 36 1-5/16  12-14-16-18-20-24-32 — 2 
Wh th t h 3/16 20-24-32 1-3/8 8-10-14-16-18-20 24 | S98 stews 
nen e operator at the Ly a 1-7/16 8-10-12-16-18-20-24 > B16 
loading station loads a part 14 18-24-26-27- nd — | 1/4 8-12-16 
properly, a limit switch is || 546  i§ao2n27- 1-5/8  514-8-10-12-13-16-18-20-24 | 378 6 
When the machine is to be | 28-32-40 1-11/16 10-12-14-16-18-20-24 | 4 120 
operated as a divided machine, 
suitable selector switches must HIGH SPEED LEFT HAND TAPS 
be provided so that a limit 
switch having a similar function ~ §IZE. THREAD | SIZE THREAD SIZE THREAD 
i imi i 3/8 16-24-32 1-3/8  6-8-10-12-16-18-20-24 
to the loading limit switch, but 56-64-72 | 716 © 14-20-28 1-7/16 8-10-12-14-16-18-20 
located at the intermediate load- 2 56-64 | V2, 1213-20-28 1-1/2 6-8-10-12-16-18-20 
: : : 56 - 1-9/16  8-10-12-16-18-20 
ing station, can interlock the ; 32-36-40-48 11-12-18-20-24 | 4-8/8 8-10-12-14-16-18-20 
transfer system in a like man- 5 11/16 11-16-26 | 1-11/16  8-10-12-14-16-18-20 
| 8 32-36-40 3/4 — 10-16-18-20 | 4 —8-10-12-14-16-18-20 
ner | : 13/16 16 | & 
7 | 8 2-36-40 | 1-13/16  8-10-12-14-16-18-20 
ost : 10 24-30-32-40 7/8 —-9-12-14-18-20 | 
Originally the electrical con- 2 24-28-32 1 8-12-14-16-18-20 | Wf 9-10-10-16-18-18-80 
i ; indivi 4 20-28-32 1-1/8 7-12 -15/ 7 
duit connecting the individual | }4 _ie20-24-28-32 11/4 7-12-16-18 | 2 4144-10-12 








legs or work stations was below 
the fixture and had terminal 
boxes between each work sta- 
tion. This made it possible to 
remove any section of the ma- 
chine, but proved unsatisfactory 
because all “through” wires had 
to be disconnected for shipment, 


e SPECIAL AND LEFT HAND DIES IN STOCK 


Prices on Application We are always adding new sizes 


Oversize - Undersize - Metric - 64th and 32nd 
Size Tops Available for Quick Delivery. 


Dealer Inquiries Invited 


NOTE: 











and, in spite of proper gaskets 
and covers, iron dust penetrated 
the terminal boxes to cause 
short circuits. These limitations 
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. - Unusual Problems, from page 105 

The shaft is made of cold-extrud- 
ed bar stock of SAE A-8645 specifi- 
fication. The bar stock is _ heat- 
treated at the mill to 19-24 Rock- 
well “C”. The subsequent cold work- 
ing increases the hardness to 38-32 
Rockwell “C”. The only subsequent 
heat treatment is localized induction 
hardening. 

The cold extrusion process is very 
economical as it leaves a minimum 
amount of material to be removed. 


to drill a 14” hole through the cen- 
ter of the shaft. The tolerance in 
this three-step hole is 0.001” in or- 
der to hold the two valves which 
are assembled into it. This hole is 
drilled in a _ five-spindle special 
Barnes Gun Drilling Machine. The 
drills are held stationary and the 
part is rotated at 1500 rpm. Using 
two machines, one operator can pro- 
duce 52 pes/hr. Originally we 
planned to ream this hole. We ex- 
perienced considerable trouble hold- 



























































One turning operation controls size 
for subsequent grinding. 

In order to distribute oil pres- 
sure, as mentioned, it is necessary 


ing the three steps to size with the 
reamers as well as attaining any 
reasonable reamer life. As so often 
happens, necessity became the moth- 
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PORTELVATOR | 


(The Handy. Hamilton Portable Elevating Table) 


@ In hundreds of spots throughout your operation you 


are required to lift or lower, take or fetch. Tools and dies 
must move from storage to machine—from machine to 
storage. Materials must be positioned. Machines must be fed. 


Consider this fact! You can accomplish many industrial 
movements better and cheaper with Portelvator, the handy 
Hamilton portable elevating table, thon, with any other means 
or device regardless of cost. Take nother look at your 


((ary operation, then take a look at the exclusive 


mechanical lift principle which is:employed in 
SD all Portelvator applications. Write for 
free bulletin P-5309. 
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er of invention. We tried gun drill- 
ing to size and found that we got 
better finish and closer tolerance 
with the gun drill alone. 

As previously mentioned, the only 
heat treating on this part is induc- 
tion hardening which is required at 
three points only, on bearing di- 
ameters. It was undesirable to heat 
treat the shaft all over as toughness 
was desired in the other sections 
and, due to its shape, straightening 
was most certainly to be avoided. 
The hardening is done in a two- 
section #1400 Detroit Thermonic 
High Frequency Unit Induction 
Heater. In the one station the shaft 
is rotated and fed through the coil 
and quenched by the so-called scan- 
ning method. An interruption when 
half-way through the coil produces 
the two sections of heat treatment. 
In the other station, the shaft is 
rotated only and immediately 
quenched in place. Due to the var- 
ious holes and grooves in the shaft, 
it was necessary to control length 
of heat treatment and depth very 
carefully. These are held within 
0.035” to 0.050” for depth and + %”, 
—0” for length. Hardness obtained 
is 60-63 Rockwell “C”. 

The grinding of the bearing di- 
ameters is done on Landis Grinders. 
Five diameters are ground at one 
time. There is no longer anything 
too unusual about this operation, 
except that its success depetids on 
the design and accuracy of the 
wheel dresser. These diameters are 
held to 0.0005” parallel. 

Another unusual operation is the 
securing of the two valves in the 
shaft. One valve is aluminum die 
casting and the other a bronze die 
casting. These are relatively soft. 
Originally, we pressed the valves 
into the hole, using a lubricant, but 
scratches thus produced caused oil 
leakage which affected the function- 
ing of the transmission. We finally 
solved this problem by submerging 
the valves in liquid nitrogen (—80°) 
which produced a_ shrinkage of 
about 0.001”. This permits the valves 
to practically drop free into the 
hole and, when they thaw out, we 
have a metal to 0.001” press fit. No 
leak occurs at high oil temperatures, 
as the valves expand more than the 
steel and, consequently, tend to 
seal tighter as temperatures rise. 
Planet Carriers 

The two planet carriers are of 
conventional design and are made 
of malleable iron. Milling of the 
pinion slots is done on a_ special 
Cross Milling Machine, milling one 
of each carrier at a time while two 
are being loaded. There is automatic 
indexing for each of the slots. The 
fixture itself is mounted on a turn- 
table which indexes 180°. We are 
using carbide milling cutters and 
are holding the slots to 0.001” par- 
allel in one operation. No further 
operations are made on the slots. 
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The three pin holes in these car- 
riers are held to 0.002” on centers 
between each other and the center 


bof the splined hole, and 0.0012” in 


2” for parallelism and 0.001” on 


‘Thole size, which is common in all 
} planetary’ gearing. We found the 


most efficient spindle drill heads 
precision-made to close tolerances 
and then bore these holes with pre- 
cision-made cluster heads, boring 
two pieces at a time with a produc- 
tion of 104pcs/hr. 

We have found the precision-made 
cluster boring heads to be superior 
to indexing methods due to the fact 
that when their center distances are 
established they can be maintained, 
and the problem of maintaining the 
indexing mechanism with its wear- 
ing parts is eliminated. 

Other Components 

The transmission case is machined 
on a progressive type of transfer 
equipment, which is today consid- 
ered more or less standard equip- 
ment. The first operations are per- 
formed on Davis Rotary Mills, fol- 
lowed’ by Bausch Transfer Equip- 
ment in three stages. 217 operations 
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are performed by three men as- 
sisted by one set-up man. The pre- 
setting of tools on the Cross Tool- 
0-Meter reduces change-over time 
to a minimum. The main bores are 
qualified on Heald Diamond Boring 
Machines operated in pairs, and the 
final operation is to finish face both 
front and rear ends which are held 
square with the bore and parallel to 
each other within 0.002” TIR. This 
is accomplished on a Bullard with 
a production of 47 pcs/hr. 

The governor, rear pump and 
speedometer drive are housed in a 
separate casting and the servo cylin- 
ders are mounted on the sides of 
the case. In order to prevent leakage 
at these joints, extreme flatness is 
required. The faces of all these cast- 
ings are ground on a Besley-Bowen 
Grinder. Flatness is held to within 
0.003” TIR. We are loading one set 
of fixtures while the second set is 
being operated. The action of the 
grinding wheel itself is such that it 
is self-dressing. Net production is 
141 pes/hr. 

The front pump is of the conven- 
tional internal-external gear design 
and no special machines are being 
used. We rough out the pump body 
ona Type “K” Bullard Multi-Matic, 
and the gear pockets are precision 
bored on Healds, holding the depth 
to 0.002” and flatness to 0.001”. 

In order to hold pump pressure 
and volume, the end play between 
the pump gears and the cover must 
hot exceed 0.002”. Originally we 
made selective fits in assembling 
the pump gears in the body. Ex- 
Perimentation showed that it was 


much more economical to lap the 
pump gears to a 0.0002” to 0.0003” 
tolerance and eliminate the selective 
fitting. This is done on a Norton 
lapping machine with net produc- 
tion of 200 gears/hr. 

The front sun gear is riveted to 
the lock-up drum. At the riveted 
joint we must maintain a seal ade- 
quate to hold 80 psi operating pres- 
sure. We use six rivets to assemble 
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with heavy grease to hold them in 
place while the assembly was 
turned over and riveted. Through 
the help of the Detroit Power Screw 
Driver Company, we were able to 
develop a machine in which we 
load the two parts into a fixture 
and the rivets are hopper fed to 
their positions and staked suffi- 
ciently to hold them in place while 
the assembly is turned over for 


these parts, which require the rivets riveting. This is done on a shuttle- 































to be inserted in one direction and type die in a conventional crank 
riveted in the reverse direction. This press and all rivets are _ upset 
originally presented an expensive simultaneously. This’ method has 


operation due to the inaccessibility 
of the holes. The rivets were coated 


proven very successful from a pro- 
duction and cost standpoint. 


you have trouble meeting 
production schedules. 


you have trouble meeting 
precision tolerance specifi- 
cations. 


1 
“read-up” on the HAMILTON 
Precision Hobbing Machines! 


line of Small-Gear, 


YOU * 


THREE PRECISION MACHINES to meet your every requirement. 
HAMILTON No. 00 HAMILTON No. 1 * HAMILTON No. 1-B ° 


For the generation of spur Hobs spur and spiral gears, Generates any shape that can 
gears and pinions only. worm gears and worms (to be made on the No. 00 or the 
three thread), splined shafts, No. 1 machines, plus bevel 
gear sectors, and pinions. gears and face gears. 



































































Capacity: 
2” O.D. of 


workpiece. Capacity: Capacity: 6” O.D. of work- 
6” O.D. of piece (3” O.D. by 3/16” face, 
workpiece. for bevel 


gears.) 












Eprolasive cnet range of hob spindle speeds: 


R.P.M. — 12 speeds. 


Gxolasive Speed, feed, indexing. Each can be selected independ- 


ently. This, and wide range of hob speeds, adds flex- 
ibility; reduces set-up time; gives quick selection of 
speed and feed to suit material and gear size. 


Geolasive Alignment and trueness of work and hob spindles are 


held to within .0002” 


o 
Exclusive Generates gears from 3 teeth to 1200 teeth. 
(volasive Accumulative error of not more than .0002” guaranteed. 


109 to 1259 
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dimensional gaging 


COLLETS AND ATTACHMENTS 
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LOW-COST 
LAPPING 












PAR-AC Electronic Production Gage, FLAT 
for high-speed repetitive gaging. ¢ eS LAPPING. 
MACHINES 


in tenths of “tenths” 
| | 


Designed for 
accurate lap- 
ping any mater- 

ial where a per- 7 

| fectly flat sur- 

face is import- ~ 

tant. Finishes to extremely close toler- 

ances are produced. 

| The perfectly flat surfaces of sliding and 

| rotating parts, air and liquid tight seals, 
plastic and die casting molds are quickly 


NDI-AC Ele ic ica _ - 4 : 
INDI-AC Electronic Indicator for all accomplished with this machine teel. 


around checking and surface-plate work. 


on high-production 
or toolroom work 





SPITFIRE 

ROLLER 

. LAPPING 
MACHINES 





For cylindrical lapping, 

giving an accurate, mirror- 
like finish in less time than any other 
method. Ideal for plug gauges. Saves as 
much as 24 in lapping time. 


Write for Brochures, Prices and Delivery TA M ) l N G c 0 
e 1919 


h 


SPITFIRE TOOL CoO. aN 
2935 N. Pulaski Rd. Chicago 41, till, 

















MICRO-AC Electronic Microcomparator— | 
checks dimensions directly in millionths. 


-- with RECORDING of meas- 
urements when desired 


Cleveland Electronic Gages 
provide the dependable, nu- 
merical data required for statis- 
tical quality control. Features 
include consistent repeat read- 
ings; instantaneous meter re- 
sponse; dual sensitivity; fast, 
easy setup. Gage heads and am- 
plifiers are readily adapted to 
special applications, including 
automatic gaging. 








WRITE for descriptive bulletins. ea titties et AS 
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739 Carnegie Ave., Cleveland 15 Ohio 
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. - » Automation, from page 107 
with minimum shut down time 
of the entire machine. 

The wires from both sides of 
every limit switch are brought 
back to the main switch box so 
that continuity tests of each 
switch circuit can be made at 
the main switch box. It is con- 
sidered good practice by some 
engineers to provide indicating 
lamps so that the operator may 
check visually whether any lim- 
it switch is open or closed. 

Although an increased 
amount of wire is added to the 
machine, it facilitates service 
to an extent that justifies the 
added cost. Each individual lim- 
it switch is installed with flex- 
ible conduit to allow its physi- 
cal removal from the machine 
without disconnecting the wir- 
ing. This allows manual opera- 
tion of the limit switch circuit 
and makes for ease in replacing 
faulty switches. 

An operator’s control, provid- 
ed adjacent to the operator’s 
station, contains the cycle start 
button, safety stop button, and 
other buttons to control the 
main functions of the machine, 
as well as indicating lights. 

In addition, cycle off-on selec- 
tor switches are provided at 
each leg so that the service man 
can kill the automatic cycle, 
while working on a machine leg, 
to eliminate the possibility of 
an accidental starting of the 
machine by the operator. A 
steel cable running the entire 
length of the machine is con- 
nected to a limit switch which 
will shut down the entire ma- 
chine in case of emergency. 

Any push buttons used for 
operations not normal to the 
machine are provided with lock 
and key. These push buttons, 
for instance, may allow an au- 
thorized person, during set-up 
purposes, to move a part down 
the length of the machine with- 
out normal interlocks. 

Several methods of number- 
ing or coding wires have been 
studied with the result that cur- 
rent use has a wire number pre- 
ceded by the station number 
and letter (i.e. wire 2L6 means 
No. 2 lefthand leg wire No. 6). 
With this system the destination 
of wires is known, and wires to 
different sections of the ma- 
chine, yet which perform the 
same duty, can have the same 
suffix with the identifying leg 
as a prefix. Wires general to the 
control but not identified to a 


particular station are numbered 
consecutively with a prefix “C”. 


To facilitate wiring of the ma- 
chines, and as a help in trouble 
shooting when multiple panel 
control boxes are furnished, it 
has been suggested that the col- 
or of jumper wires between 
panels in the electric box be 
different from that which is 
used for wires going from 
panels to machine. The J. I. C. 
recommends use of red wire for 
all 110 volt a-c circuits, which 
leaves the machine builder no 
leeway in providing additional 
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colors for wires which, in his 
opinion, by color coding would 
make for easier wiring and 
servicing. 

One automotive company does 
provide an optional requirement 
to J. I. C. that states that “rec- 
ommended color code be used 
inside the control panel, and 
additional colors, to facilitate 
identification, may be used be- 
tween control panel and devices 
on the equipment.” This does 
not provide for use of another 
color for jumper wires between 
panels. 





Coll 


YOUR LOCAL 
DISTRIBUTOR 
FOR FOLDERS 


WRITE DIRECT 





ARROW TOOL & REAMER CO. « Established 1916 / 






Arrows 


Backed by 37 years of manu- 
facturing skill and engineer- 
ing experience — Arrow’s 
complete line of End Mills 
assures you the highest in 
production efficiency. 


o ARROW TOOL & REAMER CO. 


418-422 Livernois Ave. * 
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Detroit 9, Michigan 
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Set Up Angle-Tangent-to-Radius Forms 


IN 
MINUTES 


Now you can have precision within “tenths” and set up in 


- <a Y > one-fourth the time. Tangi-Matic has a direct-reading microm- 
TX eter built in, eliminating “mikes”, height gages, Jo Blocks 
5°) T abe and errors. Even novice operators obtain extreme accuracy. 
& &s o* Tangi-Matic dresses any concave radius down to .032”, full 
180° with equipment we give you. Set-ups can now be made 
‘ without removing dresser from your grinder chuck. 
‘ ‘N 


Our new model has removable dressing arm, permitting 
7 the use of extensions for dressing large wheels. Wearing 
surfaces are hardened, ground and lapped to a mirror 
finish, assuring you of years of extra service over ordinary 
dressers. Lead screw is hardened and ground to extreme 
tolerances. Furnished complete with master setting block, 
small radius attachment, plastic hood and carrying case. 
Write for literature and name of representative in your area. 






Mt. Clemens, Michigan 








THE KOCH TEST INDICATOR 


IS THE ONLY TOOL MAKERS INDICATOR ON THE MARKET WITH TWO 
WORKING ENDS, FOR PRECISION WORK, ONE END TO TEST 
OUTSIDE SURFACES, THE OTHER INSIDE. 


WHAT EVERY 
TOOL ROOM 
TOOL MAKER 
OR MACHINIST 
NEEDS. 








| Plunger moves aw fom, © instead of against 
the lever, pootestinn a ate parts from 
sudden or excessive Oy, Each graduation 
on scale represents 1/1000” movement of 
plunger. $7.50 plus postage. 


Positive-Lock SURFACE GAGE 


—— has positive lock to prevent slip- 
e. Ps gmee 9”x5/16”. Block: 314”x21/2"x1” 
angle groove in base. Surface Gage 
: wh ground. $8.75 plus postage. 
Ask your dealer for these tools and buy 
| through him. If he cannot furnish them, 
Write to us. 


ANDREW GENALES, NYACK, N.Y. 


A-28 Second Ave. Tel. Nyack 7-2222 














mae DYKEM STEEL BLUE 


Sammons Stops Losses in Making Dies and Templates 

< h h he bench; dy f he | 

AANA ar ate ciuam. tee dock tees Setgeaned nabes 

TININING) sone ime oreverts: metal glove.” Increases efficiency 
same tim revi > 

TAN Zs ZN A and cunnae. 

Write for full information. 


THE DYKEM COMPANY 
i 2303iL NORTH 11TH ST. ST. LOUIS, MO. 
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Cooperation + 
Follow-up = 
Excellent Safety 


A safety program, to be success- 
ful, must enlist the voluntary and 
enthusiastic support of a company’s 


supervisors and employees. Once 
complete cooperation has _ been 
achieved, the constant vigilance 


which locates and corrects unsafe 
conditions will become effective. 
The problem in many plants has 
been the gaining of supervisory co- 
operation without creating antag- 
onism or resentment. Foremen and 
supervisors often feel that safety in 
their departments is a job they can 
handle without the help of anyone. 
There is much truth in that as- 
sumption. Most problems of safety 
can be solved from within the de- 
partment. There remain, however, 
some problems which do require 
the attention of specialists. More 
than that, foremen being only hu- 
man, sometimes lose sight of the 
importance of the safety program 
as a day-in-and-day-out function. 
To restate the problem, then — 
How best to make safety an ever- 
present thought in the minds of 
supervisors without arousing antag- 
onism on the one hand or com- 
placency on the other? The Timken 
Roller Bearing Company, in a se- 
rious effort to solve this human and 
mechanical equation, has developed 
a system that merits careful at- 
tention. Here is how it works: 


In September 1952 a safety com- 
mittee of supervisors from the ma- 
chine tool, metallurgical, sheet 
metal, maintenance, pipefitter, 
electrical and millwright depart- 
ments was organized. The superin- 
tendent of the Maintenance depart- 
ment is chairman of the committee. 

Committee meetings are set up 
for Wednesday mornings at 9:00 and 
held fortnightly. In conjunction 
with the Wednesday morning ses- 
sion, an inspection tour to a dif- 
ferent department every two weeks 
is included. 

Entirely informal and friendly in 
its approach, the group meets with 
the general foreman of the depart- 
ment visited during the preceding 
session. A frank and open discus- 
sion of safety problems observed by 
the group in its tour ensues. The 
general foreman meeting with the 
committee joins the discussion offer- 
ing his suggestions and thinking on 
the subject under consideration. 
Item by item is dealt with in the 
order established by the committee. 
Remedial action is planned right 
then and there. Prompt and effi- 
cient follow-up is assured since the 
safety committee is staffed with the 
very men who would be obliged to 
correct the unsafe conditions any- 
way. — 
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To each safety problem on the 
committee’s agenda is attached a 
note describing the action taken. 
As long as a safety problem has 
not be adequately remedied, and to 
the committee’s satisfaction, that 
item stays on the committee’s 
agenda. This assures proper follow- 
up action until it can be removed 
from the agenda. 

At the conclusion of these de- 
partmental safety tours, each mem- 
ber of the committee submits his 
notes taken during the tour to the 
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secretary of the committee. The 
notes are then checked to eliminate 
duplication, and placed in proper 
sequence. By the Monday follow- 
ing the Wednesday tour, the com- 
mittee secretary will place in the 
hands of the committee, the general 
foreman of the department visited 
and top members of the operations 
management, mimeographed copies 
of the notes. The general foreman 
and the committee then have ap- 
proximately a week and a half to 
correct those unsafe conditions 
noted by the committee. So that 
this safety job is done correctly 
and expeditiously, the general fore- 
man receives the total and unquali- 
fied cooperation of the safety com- 
mittee. 

Although the Timken Roller 
Bearing Company has had an ex- 
cellent safety record for a long 
time, the work of the safety com- 
mittee is seen as an even further 
improvement. Sharing full credit 
with the safety committee, of 
course, is the permanent safety de- 
partment. The safety department, 
established at Timken many years 
ago, is, in a substantial measure, 
responsible for the fact that the 
company has the lowest industrial 
compensation rate for an industry 
in its class in the state of Ohio. 


-CORRECTION-— 


WHISTLER ADVERTISEMENT 
APRIL FRONT COVER 


By error the Whistler U-375 
Adjustable Perforating Die 
Set was incorrectly priced at 
$280.00. The correct special 
introductory price effective 
November 1, 1952 is $324.80. 
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The FINEST in 


DIAL INDICATORS! 
ETALON NO. 1D 


precision 


DIAL INDICATOR 


° JEWELED 
© DUST PROOF 
¢ SHOCK PROOF 


@ 1 PIECE CASE — FORGED STAIN- 
LESS STEEL 


@ Long-Wearing TUNGSTEN CAR- 
BIDE CONTACT POINT 

Capacity .4” 

Exclusive ETALON Adjusting Fea- 
ture—No moving dial to clog with 
oil, dust or dirt. 


Clear, wide, easy-to-read graduations 
Reading 0 — 50 — 0 

Graduated to read .0005 

Handsome, form-fitting case 





ae 
€ 
FULLY GUARANTEED e 
e 


ASK YOUR DEALER or write us for descriptive literature 


ALINA corporaTIon 401 Broadway, New York 13, N. Y. 














LET’S SAVE 


Age 


FINGERS 


They’re Precious... and Costly! 

















Feed by AIR 
not with fingers. w 


AMPUTATED FINGERS 
COME HIGH! 
Above figures are 
on maximum rate'at 
Illinois Workmen's Com- 
pensation from Division 
of Statistics ang Re- 
Search, Illinois Indus. 
trial Commission, 
(Figures for some 
States are higher.) 












= LITTELL 


Pres-Vac SAFETY FEEDERS 
Blanks fed from a safe 


distance of 14 inches. 


Pres-Vac operates from compressed 
air at 45 Ibs. pressure which passes 
through a venturi to create a vacuum. 













LITTELL 
AIR BLAST VALVES 


Pieces forced out 
safely by air. 


Blank parts weighing 
up to 2 Ibs. are blown 
out of press with a 
standard Air Blast 
Valve. 


AIp T 


4197 RAVENSWOOD AVE 


Speed 


with Safety 
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a SAVE MAN-HOURS 
The Quality Line e Cut Designers Time 
e Cut Toolroom Costs 

JIG and FIXTURE Bpyepapneninenn 
AVAILABLE AT ONE-THIRD 

THE COST OF CUSTOM-MAKING 


iets MILL FUTURE BASES 


FANGLE AATE H 
SSIZES ‘ 
FIXTURES ——- -s 
SWING aus ba | = = 
Sie. , 
VWF > 


SOGET HEAD SHOULDER SCREWS 



































CAM LEVERS 


== ea 
20 U2ES 


42 5/285 


QUARTER TORY SCREWS 





— The rush is on . . . manpower shortages are here! Don’t 
SPHERICAL WASHERS waste the valuable time of your designers and toolmakers 


Ki___K in custom-building jig and fixture components. 
QS OO 
. ¢ 51208 Now is the time to use Noble & Stanton Standard Jig 


and Fixture Parts. Adopt them as standards in your plant. 
They’re the best you can buy—are tough and durable—will 
never fail on the job—can be used over and over again. 


ADJUSTING HEAD SCREWS 


8 S/2FS 
GROUND THREAD STUDS Noble & Stanton Components are precision made from 


<— 3 —s quality steels. NS parts are turned from solid stock—not 
ALL SIZES ’ 
Gang Mill Fixture Bases welded or brazed. They re heat treated and hard chrome 
plated wherever practicable. 





Write today for full information on the Noble & Stan- 
ton line of over 300 parts. They cost less than one-third 
the cost of toolroom manufacture. Tracing sheets are avail- 
able for every part—saving you design time. Try a few 
of the items—or stock the whole line! 











NEEL CLAMPS 





WRITE FOR CATALOG. Send today 
for this free 52-page book of 
drawings, specifications and prices. 











425ZES 


Manufacturers of GENUINE NOBLE & STANTON Parts 


\b STANDARD PARTS CO. 


1002 BROADWAY BEDFORD, OHIO 
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| Inform-A-Gram 
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To obtain additional infor- 
mation on ADVERTISED 
PRODUCTS, note number 
listed opposite advertiser’s 
name in index, page 156, 
and circle corresponding 
number on INFORM-A- 
GRAM advertisements 
card. 





To obtain additional infor- 
mation on EDITORIALLY 
DESCRIBED PRODUCTS 
and/or LITERATURE note 
number listed at end of 
each editorial item and 
circle corresponding num- 
ber on INFORM-A-GRAM 
editorial items card. 
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q Drop card in mail — No 
postage required. 


If you want to receive 
TOOLING and PRO. 
DUCTION regularly, or 
want to notify us of your 
address change, use spe- 
cial request card at bot- 
tom of this page. 
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Here's a TOOL STEEL STOCK LIST 
that’s really (Laat, Concitoant Liytendlalle| 





There’s an A-L Tool 
Steel to do 
each job best 


The Allegheny Ludlum 
Tool Steel family includes 
37 principal types, cov- 
ering the high speed, hot 
work, shock resisting, 
cold die, and carbon and 
low alloy steel fields. Let 
us help you find the best 
answer to any problem 
that occurs in your pro- 
duction or use of cutting 
and forming tools. 


ADDRESS DEPT. TP-41 











SEE ADVERTISERS INDEX, 


This 72-page catalog lists the stocks 
of A-L High Speed and Tool Steels 
which are constantly maintained in 
each of 18 warehouses, located at 
convenient points from coast to coast. 
In compact, easy-to-follow style, the 
book gives a complete stock picture, 
nationwide, of the 15 most widely 
used types of these steels—each in a 
full range of standard shapes and sizes 
—and also includes data on stocks 
of drill rod, tool bits and Carmet 
carbide metal blanks and tools. 


It may be that your requirements 
call for mill shipments. If so, you can 
rely on us to schedule material for you 
without delay. But—if you depend 
entirely or in part upon ordering High 
Speed and Tool Steels in smaller lots 
—and want to know where you can 
get them quickly—you'll find A-L’s 
book of “Warehouse Stocks” mighty 
handy to have in your desk. @ Write 
for your copy today! Allegheny Ludlum 
Steel Corporation, Henry W. Oliver Bldg., 
Pittsburgh 22, Pa. 


For complete MODERN Tooling, call 





Allegheny Ludlum 


Fine TOOL gree® 
Since 1854 





wap 3529 


BACK OF BOOK. FOR INFORM-A-GRAM KEY NUMBERS 
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ee The BARKER “MILLER” 
aa PRECISION - PRODUCTION - ECONOMY 


Pre-loaded, double at a rapid rate by in- Second to none. 


eT bearing experienced operators. : 

spindle. Various spin- Y 

dle speeds available Easy set up for smal] Priced Under 
with different pulley ‘un jobs. 


combinations. $ 3 5 0 .00 
MASSIVE, HEAVY HEAD Complete as 


and table to allow fast cuts Shown, Ready 
without chatter. to Operate. 


You can easily effect a 50% economy 
in the milling costs of small parts with this 
versatile machine. 

Designed and built for holding close 


PRODUCTION 
MODEL 


Exclusive tolerances on big run jobs. Hundreds in 
— use in large plants from coast to coast. 
rave 


The “BUY”-WORD for small parts mill- 
ing jobs is “BARKER MILLER.” 
WRITE FOR LITERATURE AND COMPLETE INFORMATION 


BARKER ENGINEERING COMPANY  ctevetano'21, onto 





















































Tremendous savings of time and money are effected in trim- 
ming formed parts with Tannewitz High Speed Band Saws, 
for not only are the cuts made exceedingly fast,and smoothly, 
but in most cases no jigs or rests of any kind are required. 
Sheets of both hard and soft steel, and even such metals as 1” 
armorplate are handled with great advantage by this method, 
and it is ideal for trimming malleable and steel castings. By 
all means get the complete facts and learn of the many oppor- 
tunities for boosting production and lowering costs that Fric- 
tion Sawing with Tannewitz High Speed Band Saws offers. 
Write {for circular. 

for trimming castings of all metals write for bulletin on “Foundry 

Band Saws”. 


SAWING MACHINERY SPECIALISTS 


The TANNEWITZ WORKS wrciican 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Rotoblast Table Sharply Reduced 


Breakage of Fragile Castings 


Installation of a single roto- 
blast table at the Woodruff & 
Edwards Inc. foundry in Elgin, 
Illinois, meant a 50 per cent 
reduction in casting breakage; 
163 per cent increase in produc- 
tion; cleaner castings; lowered 





Photos courtesy Pangborn Corp. 


Fig. 1. These obsolete tumbling barrels 
were overdue for replacement on several 
grounds, including adverse effect on 
working conditions. 


noise level; improved working 


conditions; and more usable 
floor area. 
Formerly, eight tumbling 


barrels were used to clean 
fragile castings. Now, with the 
new table, breakage has already 
been reduced approximately 
750 lb per day. The usual run 
of work at the Elgin foundry 
includes miscellaneous’ gray 
iron castings which average 
about 10 Ib in weight. Recent 





Fig. 2. 
allows two men to work simultaneously. 
One man loads castings at the same 
time the other unloads the finished 
pieces. 


Design of the rotoblast table 


typical jobs include: transmis- 
sion housings, beauty parlor 
rinse bowls, electric range tops, 
washing machine gear boxes, 
small machine tool parts, 
sprockets, fan bases, floor and 
roof drain castings and sump 
pump parts. 

Production figures show a 
marked increase since tumbling 
barrels were replaced with the 
table. The old equipment was 
operated at the rate of 1.32 
tons of castings per man-hour. 
After the new table had been 





Fig. 3. Small castings can be cleaned 
just as effectively in the cleaning table. 
The finished piece at the right shows 
how thoroughly cleaning is done. 


operating only 30 days, the 
rate had climbed to 1.52 tons 
per man-hour. It rose twice 
more before leveling out: 2.68 
tons during the second month; 
3.47 during the third month, 
and has leveled off at this rate, 
a 163 percent increase in pro- 
duction! 

Design is responsible for 
some of the difference in pro- 
duction. Tumbling barrels were 
loaded with a batch of castings 
and started in motion. After 
the castings were fully cleaned, 
each barrel was stopped and 
unloaded. In contrast, the roto- 
blast table allows continuous 
operation, one work station is 
exposed for loading while the 
others are in the operating 
cycle. 

The 9-ft unit is made up of 
a 9-ft diameter revolving main 
table with six 36-in. auxiliary 
tables which revolve on their 
own axes to bring all exposed 
surfaces (horizontal and verti- 
cal) into direct contact with 
the blast stream. The rotoblast 
stream, hurled from a 45-de- 
gree angle with the work, and 
the revolving action of the 
auxiliary tables make it possi- 

. Continued on page 125 





Fig. 4. The versatility of the cleaning 
table is shown by its ability to handle 
this large sprocket casting. 
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Baldor 


Carbide Tool Grinder 


For Precision Work 





Short wheel and bearing centers, 
heavy shaft, large ball - bearings, 
dynamically balanced armature and 
weight-balanced wheels provide rigid- 
ity and smoothness necessary for pre- 


cision work, 2 hp, 3400 RPM 
reversible motor. $142.60 complete. 


Mail this ad for Bulletin No. 341-B 


BALDOR ELECTRIC CO. 


4369 Duncan Ave. St. Louis 10, Mo. 
eee 
Fast, Accurate Measurements 


With the WY eq “Quick-Action” 


Vernier Caliper 


















AT NEW LOW PRICES 


The perfect tool for machine shop, teel room 
spection and Quality Control. A_ flick of the 
thumb and you've got your external and internal 
dimensions. Knife-edged hardened Pe Provide 
exact thread measurements. A 7 blade 
cives speedy measurements. AMI oO aedenea’ and 
made exelesivel for AMIC by an outstanding 
Luropean manw acturer. 

Scientifical'y hined 
packed in a sturdy ,e .— -» case. A tool 
“i a rival 

Size 6” No. 21B, Graduation 1/40", vernier read- 


ig .001. 

No. 22B, Graduation 1/40” and fall MM, 
‘ier reading .001 and 1/10 MM. 

Ww rite for Ciroular A. Dealers inquiries invited. 





AMERICAN MEASURING 
INSTRUMENTS CORP. 


AMIC BUILDI 
5 44th Ave Long Island 


TELEPHONI EXeter 








“PLASTIC. 
CABLE CLIPS 


to hold open 


wiring, etc., 
in position 


Large Stock on Hand, Many Sizes and Types 
Send For Full Information and Free Samples 
_ WECKESSER CO., 5261 Avondale, Chicago 30, Ill 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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YESTERDAY'S PIONEER--- TODAY'S LEADER 


THERE'S A STURDY 


FOR EVERY PURPOSE 


Thousands of efficient, low cost Burke Bench 


proving their superiority in 





WELDON 
Carbide Form Tools 


Flat or Circular 


e Fully equipped with 
the most recent develop- 
ments in carbide grinding 
machinery, WELDON is 
able to produce a practi- 
cally unlimited range of 
complicated shapes in flat 
or circular form tools 
to special order. Send us 


your specifications. 


Weldon distributors throughout 


Send for compiete data on models attachments U.S.A. and Canada carry 1 


accessories and suggestions for putting 


k for yous aa complete stocks to serve you. 


THE U. S.-BURKE 
MACHINE TOOL DIV. 


Brotherton Road 7, 
Cincinnati 27, Ohio 











3000 WOODHILL ROAD--- CLEVELAND 4, OHIO 





FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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—Inform-A- 


Gram 


AUTOMATIC TRANSFER 
This new Motch & Merryweather 
graphic data on a 
line of automatic transfer machines. 
Design gives many plus-efficiency 
fioorspace, cuts 


bulletin has 


features, saves 
labor and _ tooling. 
C'rcle Inform-A-Gram No. El. 


SHAFT MOUNTED REDUCTION 

“Shaft-King” is name of a new 
series of 20 to 1 
duction units described in this 20 
page catalog. 
compact, wide 
pose. Important 


ments. 


range, multi-pur- 
eng’g improve- 


QUICK - PIC CATALOGS 


ratio speed re- 


any machine, 





Circle Inform-A-Gram No. E2 


tan 


ane 
or 


- 


a 





r 


ADVANCED HEAT TREATING 


100% forced convection heat 
treating units are discussed in this 
new bulletin. Includes diagram- 
matic operations scheduling, has 
all specifications and data on spec- 
ial furnace features. Ipsen. 

Circle Inform-A-Gram No. E5 


HI-TORQUE CLUTCHES 


Fo'der describes a line of over- 
running, indexing and backstopping 
clutches which have a very high 
torque capacity for size and weight. 
Special “sprag” design. Application 
and engineering data included. 
Circle Inform-A-Gram No. E6 


PIPE THREADING 


This Oster manual describes pipe 
threading machines featuring auto- 
matically gripping chucks. One 
thread pipe after it 
has been bent, working with high 
speed and accuracy. All data. 
Circle Inform-A-Gram No. E9 


model will 


HI-SPEED STAMPINGS 


This new bulletin tells complete 
Multi-Slide automatic 
machine for producing high-speed 
stampings; cutting 
down on_ secondary operations. 
Specifications given on four mods. 


story of the 


high-precision 








Circle Inform-A-Gram No. Ei0 





CARBIDES COLLECTION 
This new 56 page carbide catalog 
has just become available, shows 
a complete line of tools and blanks. 
Also has 12 pages of valuable in- 
formation and engineering data for 
the carbide user. Don’t miss. 
Circle Inform-A-Gram No. E13 


SPACE-SAVING CYLINDERS 

An entirely new line of high- 
pressure hydraulic cylinders is 
shown in this new S-P catalog. 10 
illustrated pages show 11 different 
models, also contain much useable 
technical information. 
Circle Inform-A-Gram No. E14 


SEE ADVERTISERS INDEX, BACK OF BOOK, 


PRESS BRAKES 


Airtherm ‘“Metalworker” press 
brakes are subject of this new 
bulletin, which has complete speci- 
fications and data on a light and 
heavy capacity range. Illustrated; 
tabular selection data. 

Circle Inform-A-Gram No. E3 


REMELT STEELS 


Specifically developed for remelt- 
ing; stainless, “super” stainless and 
alloyed tool steels are described 
in this brochure. This is a new 
service for the up-to-date precision 
casting foundry. 

Circle Inform-A-Gram No. E4 
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—Fast Service 


Free 








PRESS BULLETIN 

“Warco” straight side double 
crankpresses are described in this 
new piece of literature by Federal 
Machine & Welder Co. Full data 
and engineering drawings, plus 
photos and specification tables. 
Circle Inform-A-Gram No. E7 


JIG SAVINGS 
High drill jig savings are pos- 
sible with the “anchor bushing” 
described in this bulletin. Full ap- 
plication and engineering data 
given, photos and drawings. Simp- 
ler, easier, more interchangeable/ 





alterable. 


TOOLROOM GRINDERS 


A range of toolroom grinders are 
featured in this new Boyar-Schultz 
manual. Features are listed com- 
pact'vy. #6-12 surface grinder is 
totally new machine with small 
machine cost and big performance. 
Circle Inform-A-Gram No. Ell 


DRILL GRINDER 


The Dumore drill grinder is fully 
featured in this new bulletin. It 
features ease of operation and 
complete accuracy with point and 
clearance angie selection for best 
cutting in all materials. 

Cizzle Inform-A-Gram No. E12 


ture quickly. 





FOR INFORM-A-GRAM KEY NUMBERS 


Circle Inform-A-Gram No. E8 





"“O” RING GAGES 

Reliant dial indicator gages de- 
tailed in this new catalog will per- 
form almost any 
requirement with speed and ac- 
curacy. Catalog contains data on 
a wide model type/size range. 
Circle Inform-A-Gram No. E15 


UNIVERSAL MILLER 
New George Gorton catalog has 
eight pages of illustrations, infor- 
mation and data on the #3-34 
universal milling machine. This 
catalog is commendably well put 
together, gives clear features pic- 


internal gaging 


a, Cirele Inform-A-Gram No. E16 








HERE’S THE 


TOp ° Pi 


YOU’VE BEEN 
WAITING FOR! 








Helps eliminate costly tap 
breakage shut-downs and 
excessive work spoilage! 


Breaking too many taps?—Tap life 
shortened?—Spoiling many pieces?— 
Then check your tapping equipment. 
a PROCUNIER Tapping at- 

tachments. Whether it’s continuous or 

intermittent tapping in soft or hard 
metals—large or small hole jobs with 
skilled or unskilled operators—you will 
find Procunier Tapping machines per- 
forming with a new-found ease, a more 
dependable and consistent accuracy and 
providing many extra hours of tapping 
efficiency. Procunier Tappers include: 
cover clamping and quill models mount 
rigidly eliminating chatter and_vibra- 
tion; new, sensitive double-cone friction 
clutch automatically regulates driving 
pressure with a soft “cushioned” action; 
ball-bearing heat treated gears with 


with the 

new “TRU- 
GRIP” 

tap holder 


The exclusive Procunier 


special reversing mechanism; unique tap “Tru-Grip” + ergy ad 
holding spindle support; aluminum hous- is lighter, smaller in 
diameter. Eliminates 


ing: plus other important features. 


GET FREE CIRCULAR 
giving complete details, 


‘“‘chewed”’ tap shanks. 


specifications and prices on the im- 


proved line of Procunier High Speed Tapping Heads. 


PROCUNIER Safety Chuck Co. 


12-14 S. CLINTON STREET Dept. 5 CHICAGO 6, ILLINOIS 


“Packaged Precision” 








COMTORPLUG measures high- 


precision holes to fractions of .0001” 


Here in a compact, self-contained unit you have the 
high precision that has found so prominent a place in 
the jet engine program. Used at machine or bench, it 
has self-aligning features assuring accuracy. “Just 
right” for Statistical Quality Control programs. 


Request Bulletin 46 


COMTOR CO. 


82 Farwell St. 
Waltham 54, Mass. 
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SUPER FINISH OF UNIVERSAL 
DRILL BUSHINGS reduces 
tool wear to a minimum 





One sure way to cut excessive tool wear in your oper- 
ations is to specify Universal Drill Bushings because their 
superfinish bores help reduce wear on production tools to an 
1 , especially in close tolerance work. 
The blended radius on the top inside diameter helps prevent 
tool hang-up and breakage. 100% concentricity and 
hardness tests insure accuracy, uniform high quality and long 
life. Knurled heads provide a quick, sure grip. Universal 
Drill Bushings are produced in a complete range of standard 
sizes and lengths. Orders for special dimensions will 
receive prompt attention. For complete information, write to 
the office nearest you—Universal Engineering Sales Co., 
1060 Broad St., Newark 2, N.J.; 5035 Sixth Ave., Kenosha, 
Wis. — or our home office. 


UNIVERSAL ENGINEERING COMPANY 


FRANKENMUTH 8, MICHIGAN 
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Drill aed Steels 
without Annealing — 


USE 
The New 


IMPROVED 


“HARDSTEEL” 
DRILL 


With the new, improved “HARDSTEEL” Drill, you can 
do accurate, smooth drilling, countersinking, counter- 
boring and reaming in steels hardened by any process 
without first annealing- the work. And they work with 
equal ease on work-hardening steels and high carbon— 
high chrome steels of any degree of hardness. 

“HARDSTEEL” Drills fit standard drill presses. They 
Save time and reduce rejects. They permit engineering 
changes requiring additional drilling after hardening. And 
parts drilled after hardening always match at assembly. 
Write for a copy of the “HARDSTEEL” Operators 


Manual showing how “HARDSTEEL” drills are cutting 
costs in thousands of plants. 





You Harden It—We'll Drill ltt 
With “HARDSTEEL” 


Also makers of — 
BLACK DRILLING 
UNITS — AUTOMATIC, 
SELF-CONTAINED — 
FOR COST-CUTTING 
PRODUCTION ON 
ALL MATERIALS 


BLACK DRILL COMPANY, INC. 


1368 East 222nd St. * Cleveland 17, Ohio 











ees “°° iforct'on 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Expendable Carbide 
Insert Tool Provides 
Double Tool Life 


Achievement of superior sur- 
face finish together with ex- 
tended tool life is being experi- 
enced by a noted manufacturer 
of precision communication and 
recording equipment in machin- 
ing SAE C-1118 steel at 1000 
surface feet per minute using 
standard Kendex tungsten car- 
bide triangular insert tools. 

As performed at the McElroy 
Manufacturing Corporation, 





Photos courtesy Kennametal, Inc 


Littleton, Mass., the operation 
consists of facing two surfaces 
of a high frequency transmitter 
component from a maximum of 


4 inches in diameter down to a | 


l-inch diameter center shaft as 
shown in the sketch. Work is 
performed on a %4-horsepower 
Logan lathe having a variable 
drive attachment. 


A mirror-like finish is re- 
quired on the machined surface 
because it is later plated with a 
0.0002-inch thickness of copper 
over which a 0.0012 inch silver 
plating is applied. Surface is 
then buffed down and rhodium 
flashed to prevent tarnish. 

Variable Drive Unit Actuated 
by Tool Slide. — To obtain the 
necessary machine finish a sur- 
face foot rate of 1000 is main- 
tained throughout the cut. This 
is done by varying the revolu- 
tions per minute from 1000 at 
the start of the cut to approxi- 
mately 4000 at the finish by a 
variable drive unit attached to 
the Logan lathe and actuated by 
the tool slide which is fed in at 

. Continued on page 125 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 





CRESCENT 
BAND SAWS 













Proof of 
Acceptance... 





Delta-Crescent has joined 
the ranks of leading band 
saw manufacturers using 
CARTER Jiffy Tires as 
tandard t be- 


ee 





© Jiffy Tires can be changed in 10 
minutes 


Suite Coomsent ® Provide 2 to 4 times more wear 


20” Band Saw 


® Provide perfect traction 


© Jiffy Tires are safe . . . won't throw 


at any speed 
@ WRITE FOR CATALOG 


CARTER PRODUCTS COMPANY, INC. 


431 Wm. Alden Smith Bldg. 30 lonia Ave., S. W. 
Grand Rapids 2, Michigan 
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~ MODERN 


TIRE 
FOR A 


_ MODERN 













with 


REVOLUTIONARY " 
POSITIVE 
LOCK 







TABLES 


i eee . 


FEATURE 


MODEL 11FA Against Over-ride. i cig 
AND *Anti-back-up Pawl  _— &tion, 
MODEL 11FB Locks Table Against “Adjustable from 4 to 24 
ae he” » WeIIahG Wine thes 
THE A. K. ALLEN €0. = princtrac cires «ened, Completely Enclosed. 


i = gar ta ha os. 0 Mow York, N.Y. 
Export: ~ iQ Broadway, z 
“af Cable hades: Stradeso, N. Y. 


ata 


PLEASE WRITE FOR 
HLLUSTRATED BROCHURE 
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OCTAGONS BILLETS AND FORGINGS FOR PRODUCTION, 


TOOL & DIE MEN SPECIFY 


1001 


FLATS, HEXAGONS, 


SQUARES, 


“M” TEMPER ALLOY STEEL 


QTmaximum machinability and 
minimum heat-treat distortion. It 

has great toughness at high degrees 

of hardness and long-wearing prop- 

erties for lowest unit cost. For com- 

plete information on HY-TEN 

alloy steels, write for FREE 

DATA BOOK. 


WHEELOCK, 
LOVEJOY 


& COMPANY, INC. 


( AMBRIDN.E CLEVELAND CHICACO 


HILLSIDE NJ DETROIT RUFFALO 
CINCINNATI 


and AISI 
135 Sidney St., Cambridge 39, Mass. 


ROUNDS, 
SINIWIYINDIY JINWNIINIVW ONY WOOY 


100 YEARS OF SERVICE. 


Warehouse Serrice 





SAVE TIME AND MATERIALS 


Oil-hardened tool steel tapered pin than standard letter, fraction, and 
gages accurate to + 0.0001” — 0.0000” number size drill holes. Makes inser- 








insure dependable sizing and location 
of holes and slots for machinists, set- 
up men, tool and die men, inspectors, 
all who need precise hole measurement. 


CONCENTRIC TAPER on lower half of 
each gage fits holes 0.0012” smaller 


tion easier. Permits gaging of odd-size 
holes and slots. 

ALL GAGES are 1% inches long. Sets 
contain a pair of each size in a plas- 
tic case with 4-place decimal equiva- 
lents of each size plainly marked. 


ALL ITEMS STOCKED FOR IMMEDIATE DELIVERY 


THE Yoclery 





Quantity 29 STAPLES ST., 





| 

Letter sets  @ $45. 

| 52 goges (A-Z) 
Fraction Sets @ $50. 

60 gages (%," to 44" acetal 

| in a" steps) 

| Number Sets @ $90. eddress 

| 120 gages (1 to 60) 

! 

| 


Single gages @$ 1. "MO 


Stand clone ($10. title 


BRIDGEPORT, CONN. 


Please Rush checked items and literature to 


GAGE COMPANY 


TOOLING and PRODUCTION 


“ogee og drills cut hardened metal 


. . do not burn or anneal. Feature 
operational speeds of 350 to 600 RPMs 
depending on size and hardness of 
metal. 


RAYMAC solid carbide reamers are 
custom designed for individual jobs. 
Our engineering department is at your 
service to solve your reaming prob- 
lems. 

Write for catalog No. 12. 





MANUFACTURING COMPANY INC. 
3729 CASS AVENUE, DETROIT 1, MICH. 





















Here’s how to SAVE TIME 
in SETTING-UP and KEEPING 
your MACHINES LEVEL 


Fast 
Accurate 
Self-Aligning 
Machine Leveler 











Empco Jacks enable you 
to meet hurry-up de- 
mands for relocation of 
machinery by giving you 
the fastest, easiest, most 
accurate machine level- 
ing ever known: you 
simply raise or tilt ma- 
chine sufficiently to allow 
the Empco Jacks to be 
slipped under base. The 
number of jacks required 
depends on weight of ma- 
chine and size of base. Once set 


on Empco Jacks, the entire opera- _ Vibration 
tion of leveling and maintainin joanie absorbing 
mounting pads 


ment level is quickly done. applying 
a wrench to the “hex” head of adjusting 
screw, an adjustment is obtained either up 
or down until your level indicator rea 
‘zero.” Write for specifications and peices 
today. 


increase machinery life. 








THE ENTERPRISE MACHINE PARTS CORPORATION 
273S JEROME AVENUE * DETROIT 12, MICHIGAN 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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. . - Rotoblast Table, from page 119 

ble to handle work with deep | 
pockets, intricate contours, and 
multi-surfaces with great clean- 
ing effectiveness. 

Cleaner castings have been | 
the result because of this ability 
of the blast stream to reach 
all surfaces. A lower noise 
level and decreased dust are 
other benefits of the table. 
These factors mean definite im- 
provement in working condi- 
tions. The atmosphere of the 
cleaning room has changed for 
the better. 









DOUBLE DRIVE power 
» DOUBLE GIBS ‘““Sccuracy 


~/ All bearing surfaces 
hand scraped. 


/ All parts of indexing 
mechanism hardened, 


assuring accuracy. 
Close tolerance 
shoulder-screw 
Job held 
to plus .002; 
minus .000. 


\/ Custom built to fit all 

ie thats ) lathes from 9” to 18”. 

7th Annual V Smooth, sensitive con- 

PRESS DIES & STAMPINGS trol with Pilot wheel 

Feature Issue drive through twin 
gears and racks. 














Installation of a _ cleaning 
table has released 36 per cent 
of the floor area devoted to 
cleaning equipment. Formerly, 
the barrels took up 256 sq ft 
but the rotoblast table only re- 
quires 150 sq ft. The entire 
area has been made more us- 
able than before. This, in turn, 
increases the efficiency of the 
cleaning room. 

A definite reduction in time 
of operation was also noted. 
The same load of castings that 
took 3 hours in the tumbling 
barrels, now takes only 12 
minutes on the table. 





Manufacturers of the most com- 
plete line of HEXTURRET BED 
TURRETS, TURRET TOOL 
POSTS, and TAILSTOCK TUR- 
RETS in the country. 











SEND FOR CATALOG 
ENCO Manufacturing Co., yam 753 No. 53 


4524 W. FULLERTON AVE., CHICAGO 39, ILL. Reasonable Deliveries 








. . « Expendable Carbide, from page 123 
0.0045-inch per revolution. As 
shown in the photograph a chip 
guard is used to assure that the 
finish machined surface will not 
be scratched. 

At a lower surface foot rate 
a satisfactory finish could not 
be obtained; while at the higher 
speed tool life became a prob- 
lem. Best tool life received with 
several grades of triangular in- 
serts first tried on this job was 
only 20 pieces per cutting edge 
or 60 pieces per insert. 

Now, with Grade K8 inserts 
(most abrasive-resistant grade of 





i , % 


With COATED ABRASIVES...with GRINDING WHEELS 


= 


A product for every PORTABLE GRINDING job! 








Kennametal) 60 pieces are faced 
with each of the three available 
cutting edges or 180 pieces per 
insert. Since depth of cut is 
only 0.007-inch, the Kendex in- 
serts of left- and righthand tools 
are interchanged to machine an 
additional 180 pieces. A total of 
360 pieces are faced after which 
the expendable Kendex inserts 
are replaced with new ones thus 
eliminating all tool grinding ex- 
pense on this operation. 


Take a look at the jobs you do with port- 
able grinding equipment. How can you be 


sure the method you're using is the fastest, 


the most economical? The best way is to ask 
CARBORUNDUM—your single source for every 
abrasive product you can use... grinding 
wheels, discs or any form of coated abrasives. 


You can choose from over a dozen products 
by CARBORUNDUM for portable grinding ot 
all types. 

CALL YOUR CARBORUNDUM SALESMAN 
OR DISTRIBUTOR for experienced counsel 
and prompt delivery from complete stocks. 
Or write to us at Dept. TP 81-39. 


 BORUNDUM 


TRADE MARK 


the ONLY source for EVERY abrasive product you need 


“Carborundum” is a registered trademark of The Carborundum Company, Niagara Falls, N. Y. 


1-304 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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Mechanization Increases Foundry Problems 








Here's Turning Point In speaking before a discussion A vital factor in the solution of 
group at the last Plant Mainte- these problems is the practice of 
Protection Gor You nance Show, Stephen E. Kelly, Preventive Maintenance. Such prac- 
assistant gene:al manager of Eber- tice, according to Mr. Kelly, can: 
The men of skill—America’s modern hard Mfg. Co., listed four problems 1. Very directly affect cost by 
machinists deserve the best .. . the faced in the foundry business that a. Keeping direct and indirect 
most practical . . . the handiest . . have developed in proportion to the labor at reasonable produc- 
the safest machinery guards. Skilled increase in machanization of the tive cost level. 
machinists in the plants of our industry. b. Keeping mechanical replace- 
hosts of satisfied customers guard the : ha od ig 1 
turning points of their 1. The more machinery there is, ments low. 
iio adth Dill the greater the chance for break- c. Maintaining high production . 
Gua ery sey downs. schedules. 
eieabes 2. Breakdowns can now cause 2. Help preserve customer good 
from 10 to 24 or mo-e molders with will by meeting delivery dates. 
connected laborers to be on “down 3. Can directly aid in keeping 
time.” maintenance force efficiently 
3. Such “down time” rapidly ex- low in number. It is easier to 
pands non-productive labor costs. maintain than replace. 
4. Consequences are more serious 4. Be of material aid in main- 
today than ever before because of taining employee morale 
| the attitude of much foundry labor through keeping workers on 
|; and a'’so because of the height incentive time rather than the 









reached by foundry labor rates. lower down-time rate. 
ADJUSTABLE 


KUTMORE HOLLOW MILLS 


DESIGNED FOR ALL YOUR 
HOLLOW MILL WORK 


@ ANY COMBINATION OF... TURNING... 
TAPERING .. . FACING... CHAMFERING.. . 
TREPANNING IN ONE PASS. 


@ EXCLUSIVE MICROMETER ADJUSTMENT 
FEATURE FOR RAPID SET-UP. 


@ CUTTING CAPACITIES FROM 1/32” TO 2” 
DIAMETER IN STANDARD STOCK. 


WRITE FOR CATALOGUE No. 20TD 


OUR ENGINEERING DEPARTMENT IS AT YOUR 
DISPOSAL ON YOUR HOLLOW MILL PROBLEMS 










Look at the picture. Note the tru- 
vision thru these sturdy plastic 
guards . . . magnetically-instantly 
positionable on any machine. Let 
today be your turning point to 
proven ... effective . . . modern 
guarding. Literature on request, or 
order six 8”x10” units today. 


THE DILLEY MFG. CO. 


1667 Ansel Rd. eo Cleveland 6, O. 
Tel.: SW 1-4849 


“9's a Dilley” 

















CARL WIRTH & SON, ING. 3°0257e8 2.0 


+e) Y 








Get A Better “Surface Grinder” Job at Less Cost 





a 


DRILL THESE HOLES 
BY A QUICK, EASY, INEXPENSIVE METHOD RADIUS DRESSER $39.00 ANGLE DRESSER $44.00 





ORDER DIRECT on our 10 day money back guarantee. 





Diamond $7.00 Diamond 


Your business letterhead will bring 
1 $7.00 


iterature. 
WATTS BROS. TOOL WORKS 
Wlimerding, Penna. 














MR. MANUFACTURER 


If you manufacture drilling and 


tapping equipment or allied lines Hardened shaft — Bearing adjustable for wear. 











, ix 1 live- Diamond always perfectly centered. Ball Thrust Bear- 
-_ —_ wamanesd — & bens ai Easily set adjustable 180° stops. ings. 24 Precision 
wire representative specializing in 10” Wheel size for DoALL and NORTON Ground Surfaces. Can be set very accurately 
the above field, to cover industrial | Grinders — $44.00. Diamond $7.00. with a Protractor. Works underneath the wheel. 
Chicago and surrounding territor- SPECIAL 20” Wheel Size $110.00 Large bearing surfaces. 
ies, write TOOLING and PRO- i me " 
DUCTION, Box 553, 1975 Lee Road, The MIGHTY MIDGET Line 











Creveland 18, Ohio. SPERMAN METAL SPECIALTIES ® 1085 ROGERS AVE. © BROOKLYN 26, N. Y. 
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a 4 O G R £ % lathes for tool room 


and production work 


een 
Hag 


immediate 
delivery 






Swing over bed | 16%" | 20” 24%" | 2836” 





Spindle speeds, r. p.m. 8 to 710 | 8 to 710 





11 to 1,000 | 10 to 910 








Over 100 put in operation in the U.S. A. last year. 


write or phone for full details 


uN Parker Machine Company, Inc. 


i 158 PIONEER ST., BROOKLYN 31, NEW YORK - TRIANGLE 5-2103 and 2157 








Tu M I C 1 DIAL INDICATOR 


Small Bore and Cylinder Gages 


@ Tumico Cylinder Gages are designed to give fast, accurate bore 
measurement without the use of costly plug gages. Actual bore variation 
is shown directly on the Dial Indicator. They are efficient and easy to 
use. Based on the accepted principle in cylinder gaging, they use a fixed 
point in conjunction with a spring loaded shoe to assure self-alignment 
in the bore. They give accurate results in half-thousandths of an inch, 
ten-thousandths of an inch, hundredths, or thousandths of a millimeter, 
depending on the indicator used. 

Collet type contact points are used on extension rods and shoe ( Fig.3). 
When, after continuous use, flats appear on 3/16” balls, unscrew collet 
and rotate ball to a new face or replace ball completely. Range of size 
measures 1/2” to 36” bore and to within 3/16” of bottom of a blind 
hole. All models supplied complete in instrument cases. Write for catalog. 





























+ \MEASURING 
PLUNGER 
COLLET TYPE CONTACT POINT 
iN CROSSE SECTION 
—— SPRING LOADED 
MOE @ 
EXTENSION ROD i 
WITH COLLET TYPE 
CONTACT POINTS 
To use, rock measuring points over axis of bore (Figure 4). This etc., are shown at once. To measure actual size of cylinder bore, 
shows mirimum or actual indicator reading from true perpendicular set gage to size with cylinder of known diameter or use micrometer 
position in bore. Variations such as oversize, wear, ovality, taper, measurement over the fixed and moving measuring points. 


TUBULAR MICROMETER COMPANY ¢@ BOX 30, ST. JAMES, MINNESOTA 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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Boyar-Sehultz 


No. | 
PROFILE GRINDER 


A fast operating precision machine tool 
designed for grinding difficult contours, 
odd and irregular shapes and profiles. It 
is a time saver for grinding and fitting 
dies and punches, grinding die clearances, 
repairing dies and sharpening punches. 















No. 1 Profile Grinder is ideal for many 
other grinding tasks where set-up on other 
machines is not practical such as grinding 
cams and templates to scribed lines and 
in removing flashing and gates from 
plastic parts. 


High speed spindle with pre-loaded ball bear- 

For larger, heavier work, use our No. 2 ings turns at 20,000 R. P. M. Stock removal 
Profile Grinder. is rapid, even with small diameter wheels. 
Vertical oscillations of 4g” provide even wheel 


‘ . wear. Accommodates wheel sizes, 4g” to 34” 
Write for Circular Miciiaiiae 


BOYAR-SCHULTZ CORPORATION 2112 Walnut St., Chicago 12, Ill. 











bh, CB RAPID-FIRE PRODUCTION from your PUNCH PRESSES 
See a — “fe 
i r A W 5 TT & K Automatic Roll Feeds 


Step up production by making your punch presses automatic! 
Wittek automatic roll feeds fit all makes and sizes of punch 
presses — provide maximum efficiency and extreme accuracy in 
the high-speed automatic feeding of strip stock. They are made 
in single roll, double roll, and compound types with straighten- 
ers, in models to feed (push or pull) in any of four directions. 
Length of feed is quickly and easily adjust- 
ed to meet individual job requirements. 


WITTEK Reels Stands 
Simplify Handling of Coiled Stock 


A choice of standard models is available to facilitate 
handling a large variety of coiled stock . . . from small, 
light coils to those weighing up to 800 pounds. These 
larger reel stands automatically center the coils and 
provide frictional braking action to prevent overrun- 
ning and maintain uniform coil slack. 















Write for full particulars aa7e 


WITTEK Manufacturing Co. Cudlomatic 


ROLL FEEDS AND 
4323 W. 24th Place, Chicago 23, Illinois REEL STANDS 








FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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THREAD MILLING ENCYCLOPEDIA 


What is believed to be the first complete and up-to-date manual on 
thread milling and thread milling cutters is now available from Detroit 
Tap & Tool Company, 8615 E. 8-Mile Rd., Base Line, Michigan. Printed 
in two colors, the manual (D-52) gives complete technical information 
on thread milling, speeds and feeds, maintenance, inspection and _ toler- 
ances, milling cutter types, also catalog information. 

Tables listing correct peripheral speeds for milling different ma- 
terials under different work conditions, and methods for determining 
cutter speeds and feeds are given in the manual. A table showing rpm 
fo: various diameter cutters is listed. Correct cutter sharpening practice 
is described in detail with illustrations. Standard thread milling cutter 
tolerance charts are included as an aid to cutter selection. Tables of 
standard keyways and taper shanks are listed and a check list of 16 
items given to aid in ordering cutters. Specification tables shown for 
standard blanks. Circle Inform-A-Gram No. Cl. 


CUTTING AND 


Factual Data On Typical 
Metalworking Jobs is pre- 
sented in the new 80 page 
edition of the booklet “Cut- 
ting and Grinding Facts” by 
Sun Oil Co., Philadelphia 3, 
Pa. By comparing their own 
operations with those out- 
lined, executives, superintend- 
ents and foremen will dis- 
cover ways to speed produc- 
tion, improve finishes, and 
prolong tool life. Operational 
data is supplied by leading 


machine builders. Circle C2. 


SOURCE FOR WELDING AIDS 


Production and maintenance men, metallurgists, and others in- 
terested in welding methods will find a wealth of technical information 
on the welding of stainless, low-alloy high-tensile, and non-ferrous metals 
in a booklet just issued by the Arcos Corp., 1500 So. 50th St., Phila. 43, 
Pa. It is designed as an index and a guide to a series of bulletins, charts, 
and articles prepared as working tools to facilitate welding and aid 
those responsible for plant welding practices to attain consistent quality 
results. 

Some of the technical information listed as available: Selector chart 
for meeting Army, Navy, and AMS specifications. Selector chart for 
welding high strength low alloy steels. Application chart, with data de- 
scribing 56 different electrodes. Booklet on the “ABC’s of Welding High 
Tensile Steels.” Chart on stainless steel wire selection for automatic 
welding. Circle Inform-A-Gram No. C3. 


This Brochure Contains Test 
Results of some of the ex- 
haustive studies of cast steels 
properties under’ different 
treatments which have re- 
cently been undertaken by the 
Steel Founder’s Society of 
America, 920 Midland Blidg., 
Cleveland 15, Ohio. It has 
in semi-summarized form a 
vast amount of information 
that will be equally useful 
to purchasers, engineers, and 
designers in the castings field. 
Inform-A-Gram No. C4. 
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A 66 Page Booklet On Quenching, 
better practices and methods, is 
now available from E. F. Hough- 
ton Co., 303 W. Lehigh Ave., Phila. 
33, Pa. Outlines process, deals with 
familiar and advanced practices. 
Circle Inform-A-Gram No. C5. 


Hard Rubber & Plastics Hand- 
book by American Hard Rubber 
Co., 93 Worth St., New York 13, 
N. Y., gives exhaustive data on 
applicability of this versatile ma- 
terial to your product, has all ma- 
chining and technical data. 

Circle Inform-A-Gram No. C6. 


It’s Possible to Reduce Your In- 
ventory for single point tools as 
much as one third with the new 
plan announced by Carboloy Dept. 
of G. E. Co., Detroit 32, Michigan. 
11 specially selected standards. Get 
full data now! 

Circle Inform-A-Gram No. C7. 


“Proper Care of Punches & Dies” 
is title of wall chart for tool and 
stock room by Cleveland Punch 
& Shear Works Co., St. Clair & 
E. 40th St., Cleveland 14. Compact, 
valuable, attention-getter. 

Circle Inform-A-Gram No. C8. 


Hints on Temperature Determina- 
tion in  post-forming decorative 
formica are given in latest data 
sheet from Tempil Corp., N. Y. 
Circle Inform-A-Gram No. C9. 


58 Pages of Engineering Draw- 
ings on fixtures comprise the latest 
clamp assembly and fixture cata- 
log by Lodding Inc., Worcester, 
Mass. This brochure is invaluable, 
should save a vast amount of time. 
Circle Inform-A-Gram No. C10. 


Alloy Steel Properties for gas 
turbine structures are described in 
a brochure from Great Lakes Steel 
Corp., Ecorse, Detroit 29. Tabular 
properties, fabrication, and temper- 
ature behaviour data. 

Circle Inform-A-Gram No. Cll. 


How To Cut With Portable 
Power Saws is subject of a new 
booklet from Skil Corp., 5033 
Elston Ave., Chicago 30. Blade 
selection and cutting techniques 
for more than 30 different ma- 
terials. 

Circle Inform-A-Gram No. C12. 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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DIAMETERS .025 to .750 CLASSES XX, X,Y &Z 


LONG LIFE: users report up to 50 times greater life than similar 
gages made of steel. 


CUT CHECKING COSTS: Carbide gages eliminate frequent check- 
ing and provide material savings in checking costs. 





LESS SCRAP: It is not necessary to add the usual wear allowance 
built into steel gages. This means fewer rejected parts due to 
“oversize” GO members. 


LOWER GAGE INVENTORY: No need to buy ‘spares’ to fill in 
while steel gages are out of the plant to be reworked to size. 


(Ask for free bulletin No. 105) 


S & E are regularly fabricating from Tungsten Carbide: Drill 
Bushings, Rotary Files, Reamers, End Mills, Wear Parts, Header 
Dies and Plug Gages. 


MACHINE PRODUCTS, 


INC. 


Sales Offices in Principal Cities 
Plant and General Office, Bridgeport, Mich. 











ANOTHER 






PROBLEM 
SOLVED , 


The small, precision- 
built machine you see 
above is the Radi-Form, 
a grinder attachment, that does almost everything but 
talk. The Radi-Form can move the work in a pre- 
determined arc of any desired radius, from 1/16” to 2” 
concave, from .00 to 2” convex, which means that radii 
can now be generated even on carbide tipped cutting 
tools in a matter of minutes, to within .0005 accuracy 
on a standard, unformed, cupped diamond wheel. You 
save headaches, time, and gain increased production. 
Write for — and prices that will surprise you. 


PATENTED 


W. F. MEYERS CO. 


, INC., BEDFORD, INDIANA 





GRINDING ROOM 
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Deburring with NOBUR tool 


on driijl press reduces 


production costs.. 
deliveries! 


. speeds 









on aa “4 
Note: 757% Ont 
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NOBUR MANUFACTURING COMPANY 


NORTH VICTORY LV C ANK, CALIFORNIA 








MADE TO YOUR SPECIFICATIONS 
by 
S.T.A.M.P., Ine. 


@ Cold rolled or stainless steel 


@ In thicknesses from .001” up 








@ To tolerances of Es .0001” _— 
Send us your blueprints ¥ 
for quotations ° 
T. M. REG. See 3 
SMITHERS TOOLS AND MACHINE PRODUCTS, INC. 


New York 


Red Hook e 








Cut costs on hole cutting with... 


BOREMASTER 


Finished holes 1%” to 11-3/4” di- 
ameter to a depth of 8” in one 
rapid operation on your present 
equipment 





with 
THE BOREMASTER 


Not just another Trepanning Cutter but a real heavy 
duty tool. Stock removed in one piece eliminating waste. 


TIME SAVINGS -+ MATERIAL SAVINGS — COST 
SAVINGS 
For full details write 


K ARL A NEISE 381 Fourth Ave., Dept. TP, 
* 


New York 16, N. Y. 
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. Band Tools, from page 59 
having its characteristics for cutting a specific 
material or a group of materials, provide as 
a whole a very adequate choice of set dimen- 
sions. Some materials require that tooth tip 
be first extra hard and secondly retain a cer- 
tain degree of toughness, however, with other 
materials this rule may be reversed to ad- 
vantage. If the band has been selected on the 
basis of all essentials concerned, the slotting 
operation will be a success and optimum pro- 
duction consistent with quality and tool life 
will combine to make it so. No need trying 
to obtain all three factors at their extremes 
and at the same time, since one or two fac- 
tors must be de-emphasized to obtain the best 
in a third factor. 

Cutting rates on ferrous metals vary from 
0.125 to 6.00 square inches per minute depend- 





Fig. 6. The Contour-matic band machine and Line 
Grinding band combine to provide industry with a rev- 
olutionary cutting technique, and slotting is but one of 
the many applications for this process. Since it is now 
possible for the first time to precision grind internal and 
external contours in a vertical position, tremendous sav- 
ings are regularly being effected in salvaging broken 
dies and other parts or to correct shrinkage in heat treat- 
ing. 

ing on type, thickness and cut surface finish 
requirement. Considerably higher cutting 
rates are of course possible on non-ferrous 
metals. As a matter of fact, accurate slots may 
even be cut in hardened steel, extremely hard, 
or high temperature alloys without heat dis- 
tortion or penetration. Such slotting opera- 
tions require a “Line Grinding” band. A band 
machine such as shown in Figure 6 has been 
designed for modern band tools. 


Whether it’s a new slotting job or that the 


production cost of a slotting operation is ac- 
tually too high by conventional procedure, the 


DoAll Research Laboratory is prepared to ad- 
vise as to the possibilities of band machining 
and will further cooperate to bring per unit 
cost down to its lowest possible figure. 
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let Us 
Prove... 


better, faster 
production 
at lower cost 








Precise 
concentricity 
for long tool life 
and smooth cut 


Correct spiral 





for fast cutting 
High polish Improved 
promotes rake angles 
chip flow for minimum 
loading 


job-engineered, marter-machined 


— Choose FORD— 


HSS GROUND CUTTERS 


The superior performance of FORD HSS 
Ground Cutters has been proven in on-the-job 
tests in countless applications, on ferrous or 
non-ferrous materials. If faster, better pro- 
duction at lower cost is your goal, get the 


facts on FORD. 





FORD -- tc complete line! 


HSS ground cutters, rotary files, countersinks 
CARBIDE cutters, end mills, grinding burs 


Ee oe Operating Data 










CF aig, Be All specifications plus inform- 
6 See ative operational data on more 
than 300 FORD rotary tools 


wat 


contained in new FORD Catalogue 
No. 207. Write for yours! 


FORD regrinding service adds tool life, reduces tool costs! 


M. A. FORD MFG. CO., INC. 


Pioneers in rotary tools for more than 30 years 


DAVENPORT 7, IOWA 





SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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For 1000 Lb. 
Loads or Under 


YOU CANT BEAT 
















HYDRAULIC LIFTS 


J 





Engineered for easy, safe, low- 
cost one-man operation. 










BATTERY 
OPERATED 
MODELS 
Capacity 1000 Ibs. 
Lifting Heights to 80” 
Finger tip control 


Priced from $ 5 $75 


MANUAL 
MODELS 
Capacity 750 Ibs. 
Lifting Heights to 
58” “Step-on-it"’ 
control. Priced 


_" $236 


Write for Specifications. 
Distributors in Principal Cities. 


MANUFACTURING 
COMPANY 


BIG JO 


904-06 Jackson Blvd. @ Chicago 7, Ill. 


“T.M. REG. 
IN U. S. PAT. OFF. 





See us at the Materials Handling Exposition, 
Booth 1434, Philadelphia, May 18-22. 








. . Automatic Factory, from page 101 
make the best of the various tech- 
nical skills available for planning 
purposes, 


The Future of Automatic Processes 


We have _ installed successful 
systems in many of the Divisions 
of the Ford Motor Company. We 
have gone as far in the C'eveland 
Engine Plant as it was practical to 
go at the time the plant was de- 
veloped. In several cases, we have 
not hesitated to set up departments 
with automation throughout. We 
have been in operation for nearly 
a year and the results so far have 
been entirely satisfactory. 

The use of transfer machines and 
automation are with us _ because 
they are a necessity to keep our 
costs down. To forecast the future, 
we can only call upon our present 
experience and our current suc- 
cesses. The history of automation 
in the past few years, we believe, 
is a sound basis for forecasting fu- 
ture developments. As we pointed 
out, it was only a few years ago 
when our processing was on the 
basis of a series of individual ma- 
chines each doing one small op- 
eration. Our automation engineers 
devised means of tying’ these 
standard facilities together so that 
manual handling could be elimi- 
nated in many cases. 

As these earlier systems were 
developed, it was apparent that a 
broad field was opening up which 
would change our entire concept 
of production. The machinery 
builders started to produce ma- 
chines in cooperation with the 
automotive industry that were de- 
signed with automation in mind. 

In our Cylinder Block Depart- 
ment, we have seen how it has 
become one large transfer machine 
with no material handlers. Our 
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operators are at essential opera- 
tions only and skilled mechanics 
are available to maintain’ the 
system on the basis of preventive 
maintenance. In many cases, our 
current installations are the latest 
of their type to be found anywhere. 

The use of automation in our 
manufacturing plants is a_ trend 
which has started and which we 
feel will continue and expand. The 
future will certainly find a much 
greater use of the knowledge which 
has been obtained within the past 
few years. We are certain that in- 
creased management attention, en- 
gineering thought, and coordination 
will keep this trend going and ex- 
tend it substantially for the maxi- 
mum benefit to. all. 

We have seen how it is possible 
to reduce our Direct Labor while 
at the same time calling for higher 
skills to serve our production lines, 
and how we can reduce the damage 
to parts by automatic handling as 
well as increase the speeds of our 
machines and produce safer opera- 
tions. 

We have discussed the disad- 
vantages which are often brought 
up when automatic equipment is 
discussed. We believe that these 
disadvantages have been solved 
and that the advantages in proper 
installations far exceed them. 

The future of automatic processes 
is inseparable from the future of 
our manufacturing industries in the 
constant fight to reduce cost so 
that consumption of our manu- 
factured goods may be increased, 
and our employment may remain 
at a high level. The future of auto- 
matic processes at the Ford Motor 
Company is assured based on our 
experiences so far, The future 
looks promising and there is no 
industry which can afford not to 
consider the possibilities. 








Present an ahsolute continuous bearing 
surface, finished up to 50 millionths 
inch. Incredibly smooth. Falling objects 
do not cause humps. Being harder than 





MICRS FLAT 


BLACK GRANITE SURFACE PLATES 


hardened steel, can take greatest mis- 
treatment without causing imaccuracy 
of surface. No oiling, Will not rust or 
warp. No re-scraping. Most durable. 


COLLINS MICROFLAT CO., 2326 E. 8TH ST., LOS ANGELES 21, CALIF. 


PERFECT PRECISION 
Avoid substitutes 
Immediate delivery in most 
sizes from 9x12 to 48x144. 


REQUEST BULLETIN 
and name and address of 
Distributor nearest you. 

















344 MIDLAND AVENUE® DETROIT 3, MICHIGAN 


FEELER 
STOCK 








FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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HEINRICH “GRIP-MASTER™ 
FIXTURE LOCK 


CUTS TOOLING COSTS——-SPEEDS WORK 





1” Soft End Guaranteed Fast and 
iH i for Easy Positive Effortless 
4 Machining Locking Setting 






Hardened and 
Ground Bar 
and Locking 
Mechanism 


BOOSTS PRODUCTION, EFFICIENCY 


Now—at the request of industry—we offer the new “Grip-Master” 
Screwless Fixture Lock, applicable for fixtures and jigs used in 
drilling, milling operations, etc. It incorporates the same high- 
quality locking mechanism proved by industrial use in the famou: 
“Grip-Master” Screwless Drill Press Vise. Pays for itself quickly 
by increasing production, cutting tooling costs, etc. See your Dealer, 


or write for details. 
NEW CATALOG FREE hye 
h 


| , | Be sure you have a complete 


Heinrich Tool Catalog in your 
TOOLS inc. 


files. Your copy will be sent free 
upon request. 
fonkrecy mariomat macnint tees 68, 





DEPT. 133-E s RACINE, WIS. 


DRILL PRESS VISES ¢ FIXTURE LOCKS « NIBBLERS 
PUNCHES © ROD CUTTERS 

















directly on any size od 


Accuracy guaranteed by individual 
calibration of each instrument. Direct 
dial readings. . . . no conversion charts 
or calculations. Available in Rockwell 
“A”, “EB, .“C", “IGN” and Brinell 
Seales. Tests any size, shape, type 
metal, on-the-job. 


- 
am 






ooo 
. & Territories open. 
Distributors inquire 


WRITE FOR BOOKLET ET 433 
OR DEMONSTRATION 
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F INTERNATIONAL, INC. : 
42nd STREET, NEW YORK 17, N. v2 
IN CANADA: > ' (CANADA) UMITED, 1174 bay STREET, TORONTO, ONTARIO. 
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to give you easier 
lower cost grinding 


Use an Onsrud Air Turbine Grinder just 
once, and you'll never want any other 
kind. High efficiency turbine keeps grind- 
ing wheel turning full speed under load. 
No annoying RPM slow-up to slow-up your 
work. High oir turbine speed lets you use 
low cost, small diameter wheels . .. give 
right speed for fast work. Always runs 
cool... light in weight. Grease packed 
bearings save on tool maintenance. 





For information ... write for free Onsrud Grinder Bulletin 1129 


ONSRUD MACHINE WORKS, Inc. 
3941 Palmer Street ° Chicago 47, Illinois 


B-18 D-1A E-1A 

AIR TURBINE AIR TURBINE AIR TURBINE 
GRINDER GRINDER GRINDER 
75,000 RPM 50,000 RPM 38,000 RPM 


‘\, 





America’s leading 


a \i-@mitl1:11) | cele) 6-1 








UP ER BORE 


GIVES YOU £ac& COUNTERBORE 
AND DRILL IN 


J -SIZES 


TO DO THE JOB... 








Y Finest High Speed Steel 

VY Smooth, Fast, Free-Cutting 
Operation 

V No Clogging or Freezing of Chips 


WV Heat-Treated and Precision 
Machined Throughout 


When you tackle that production 
Vv problem . . . remember there's only 
one right answer. SuperBore drills and coun- 
terbores provide that answer every time 
because they give you the advantage of 
oversizes . . . the shade of size difference 
that means perfect results. SuperBore drills 
and counterbores come in a set consisting of 
standard sizes* or oversizes above the stan- 
dard dimensions. 






























Y SuperBore products are made of su- 
pertough fine-grade high speed steel. Fore 
and aft precision grinding of flutes and pilot 
allow chips to flow out freely. As in the case 





Kas 
of reamers, flutes are backed-off to width rk 
of land to prevent heat generation, clog- 
gind, or freezing. by 
All 3 8", 7/16", and VA 
1/2” drills and counter- 
bores have shank of ity, 
1/2" diameter to fit > 
that size drill chucks or 
collets. 

Write for Prices and _ “ 
Literature. Dept. 429P had 


TWENTIETH CENTURY 
MANUFACTURING CO. 


BOX 429-TP * LIBERTYVILLE, ILLINOIS 





SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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WORK FEEDERS 
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AIR OPERATED DEVICES 
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“=W CATALOG READY! Complete line 
ef simple, adaptable, compact spring-re- 
turn air cylinders. Cut costs and speed up 
production the modern, MEAD AIR 
POWER way. Write today. 

MEAD SPECIALTIES COMPANY 


4114 No. Knox Ave., Dept. HA-53 Chicago 41, Ill. 


























a 
faster. 


13330 FOLEY 


SYRACUSE—Arthur Irvine 
CLEVELAND—Production Tool Co. 
MILWAUKEE—Geo. M. Wolff Co. 


HOUSTON-DALLAS—Engineering 
Sales Co. 





Drilling crank case for three cylinder elec 
tric refrigerator. Simple adapters added to 
standard fixture starts your production 


SOLVE YOUR TOOLING PROBLEMS 


USE 
SWARTZ 
WITH PLAIN 


FIXTURES CAN BE USED 
AGAIN ON SUBSEQUENT 


TOOLING PROGRAMS. 


YOU SAVE IN DESIGN 
AND LOADING TIME 


WRITE FOR CATALOG 941 


SWARTZ TOOL PRODUCTS Co., INC. 


Detroit, Michigan 


Represented by 


CHICAGO—Ernie Johnson & Co. 
PITTSBURGH—Tool Engineer 


Products 


PHILADELPHIA—Morgan Tool 
Equipment Co. 
LOS ANGELES—California Broach Co. 


CINCINNATI—R. W. Pratt 
BOSTO: 


Galt, Ont. 









FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 


TOOLING and PRODUCTION 








STANDARD FIXTURES 
ADAPTERS 


NEW ORLEANS—Engineering Sales Co. 


N—A. R. Shevlin & Co. 
TOLEDO—Peerless Tool Service Co. 
CANADA—Firth Brown Tools, Lid. 








PROGRESS ON PARADE 


NEW DEVELOPMENTS + IMPROVEMENTS + COST AND TIME SAVERS —uumummmmms Moil FREE Inform-A-Gram Card for MORE Details 


















































This New Pedestal Tool Grinder 
by South Bend Lathe, South Bend in sutemaioueetl 
22, Indiana, is built for ease of marker is designed to 
mark the end faces of 
parts during the machine 
ADIUSBAa BALL BEARING = Conceaiey cycle on automatic or 
SPINDLE . sail hand operated screw ma- 
: : : chines, bench or turret 
lathes, etc. It eliminates 
secondary marking opera- 
a eo EN tions. A sketch of a typi- 
ADJUSTABLE ° GLASS 


cal marking set-up is 
SPARK 





shown at the lower left 





on hand side of our illustra- | f i 4 $ 
mv r . U-SHAP tion. | ee v4 
WHEEL “e x io MARKING END FACE OF PART 

’ SUARDS i int A new marking device for screw reducing cost, scrap, etc. Easy dis- 
‘ machines, which permits die mark- assembly of the marker for rapid 
4 PROTECTED ing of part numbers, patent num- interchange of lettering rolls is 
pea ep | bers, etc. on the end face of parts possible by removing two con- 
' during the machine cycle, has been veniently placed Allen head cap 
) added to its line of automatic roll screws, the entire control shaft 
marke:s by New Method Steel and roll die mechanism coming off 
Stamps, Inc, 147 Jos. Campau, De- as a complete unit. This can usually 
troit 7, Michigan. The fixture is be done without resetting the 
suitable for both light and heavy holder in the machine. The marker 
work, and will mark the end face will use either solid dies or in- 
of parts on any diameter of face terchangeable type in roll holders 
= of 142” and up. if desired. Design is simple for 
operation and trouble-free main- The marker eliminates the need minimum maintenance, easy setup. 

tenance. Supplied with either 8” for separate set-ups for marking; Circle Inform-A-Gram No, A3. 
ia wheels and %HP motor or 10” Contour and Timing of Engine Camshafts are inspected by this new 
wheels and %4” HP motor. camshaft comparator from Vinco Corp., 9111 Schaefer Highway, Detroit 
Circle Inform-A-Gram No. Al. 28, Michigan. Engine camshafts are checked off against a master cam to 
Designed for the Application of determine the variances in the cam contour of the part. The master 
Lubricants to sheets and blanks, cam is ground and lapped to an accuracy of .0001”. Cam contour vari- 
this new ‘Drawcote’ machine is ations are shown on a .0001” dial indicator and simultaneously recorded 
announced by Gilron Products Co., on a linear chart. Dial indicator and chart readings are identical and 


6007 Euclid Ave., Cleveland 3, 
Ohio. It combines with the advan- 
tages of Drawcote, the company’s 
new dry lubricant, to reduce stock 
preparation costs and speed pro- 
duction in many metal forming 
operations. Material can be _ pro- 


(vinto} 





cessed through this machine at 
speeds up to 55 feet per minute. 
Three separate operations are per- 
formed. A washer unit with rotary 








n brushes cleans both sides of the will repeat within .0001”. Cam lobe and keyway timing errors are shown 
stock. Cleaned stock enters the on an inbuilt, Vernier equipped graduated plate and the timing check 
coating unit which will handle is accurate to within one minute of are. Although the instrument is 
blanks up to 48” wide. After coat- tooled for an individual camshaft, a wide variety of work sizes can be 
ing the stock enters the drying accommodated. Camshafts that are similar in all respects, except cam 
element. The dry coated material contour, may be inspected by making minor changeovers. Major tooling 
is clean and easy to handle. changeover, requiring up to 1% hours of set-up time, is required for 

— Circle Inform-A-Gram No. A2. entirely different camshafts. Circle Inform-A-Gram No. A4. 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 





GAPAUIT 


FOR BIG JOBS! 


AGCURAUY 


FOR ANY JOB! 


16-24” x 6’ Quick 
Change Gear Lathe 





South Bend 16-24" Lathe 


Here’s a lathe with a versatility that makes 
equipment dollars go further. Its 24” swing 
provides the capacity for handling a vari- 
ety of large diameter, medium weight jobs 
whose size would otherwise require large, 
heavy lathes. This extra capacity is achieved 
without any sacrifice of accuracy in the 
machining of smaller work. Having an un- 
usually wide range of spindle speeds, all 
sizes of work can be machined at effective 
cutting speeds. The improved South Bend 
two lever gear box permits instant selec- 
tion of power feeds for any turning, facing, 
or thread cutting operation. A complete 
line of chucks, tools and attachments sim- 
plifies the tooling for this lathe. Write for 
catalog on the 16-24” South Bend lathe. 


SOUTH BEND LATHE « South Bend 22, Ind. 
Building Better Tools Since 1906 


ine: 
\BEND 


‘LATHES 











This New Parts Cleaning Brush 
is made by the Howell Device Co., 
8311 Maywood Ave., Cleveland 2, 
Ohio, and is excellent for c'eaning 
chips, etc. from machines and dies. 





It is rust, spark, and warp proof, 
its bristles are made from a speci- 


ally treated fibre which will not 
“mush” or soften. They are set 
in a refill holder held in place 


by one screw that can be changed 
almost instantly as necessary. 
Circle Inform-A-Gram No. A5. 


Press Sweep Guard. By Cooper- 


Weymouth, Inc., 277 Noble Ave., 
Bridgeport 8, Conn., this guard 
fits to presses to 4” stroke. The 





two guard arms are actuated by 
the ram and sweep the operator’s 
hands away from the danger area 
as the ram descends. Visibility is 
unimpaired. Inform-A-Gram No. A6. 


This New Air Control Valve by 
Valvair Corp., Akron, Ohio, has 
two speed controls built into the 
valve body. Its principal use is 
to control the stroke of an air 
cylinder. The advantages of the 
built-in controls are: no purchase 





or installation of 
controls; 


separate 
simpler pipping than 
quired with separate control units; 


speed 
re- 
cost saving of over 50% offered 
by this design. Available in a 
standard four way piped exhaust 
mode!; production currently in the 
33” pipe size. Control assemblies 
to actuate the valve are: knob, 
lever, clevis, treadle, foot, cam, 
cylinder, solenoid and diaphragm. 
Circle Inform-A-Gram No. A7. 






FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 


TOOLING and PRODUCTION 












¢ DOUBLE END 200-400 GRIT * FREE 
CUTTING RESINOID BOND «LIVE 
AREAS, EACH % x 1 x 3/32 © OVER- 
ALL % x 13/32 x 4 ¢ DIAMOND ALL 
THE WAY THROUGH ¢ PERFECT FOR 
TOUCHING UP CARBIDE TOOLS. 


Ea. Net From Stock 


Use Dry or With Kerosene or Cutting Oil 


WRITE FOR NEW CATALOGUE 


TOOLS * WHEELS 
HONES * POWDER 


pTR DIAMOND TOOL 


RESEARCH CoO.., Inc. 


305 East 45th Street 
New York 17, N. Y. 


MUrray Hill 4—0466-7-8 





Hybco Tap Grinder 


ACCURATELY GRINDS 
CHAMFERS of TAPS 


® Capacities No. 0 Mach. Screw 


HENRY P. BOGGIS & CO. 





The Model 1100 





SHARPENS FLUTES 
SPIRAL POINTS 


CORE DRILLS of TAPS 


to 142” Hand Taps. 


Representatives in 
Principal Cities 


704 East 163rd Street 
Cleveland 10, Ohio 














ew 


MAY, 1953 

















The SPEED VISE ex- 
clusive, quick- acting 
clamping mechanism 
accommodates a wide 
variety of parts. DRILL 
JIGS are simpler, 
smaller, cheaper when 
used in a SPEED VISE. 


Send for liter- 
ature...see how 
SPEED VISE 
will SAVE on 
YOUR produc- 
tion costs! 





CARDINAL MACHINE COMPANY 
GLENDALE, CALIFORNIA 








DEAD END HOLES 
filed 50% FASTER with 
the DI-PROFILER 


LLL EL, 


The 
DI-PROFILER 
is a new triple ac- 
tion tool that 

@ Reciprocates 

@ Oscillates 

@ Rotates 

when used with the spindle attachment. Stroke 
s adjustable from 0” to 1/4”. Attaches to 
standard flexible shaft drive. Yours or ours 
High precision provides reciprocating action 
without vibration. 

A perfect tool for smaller surfaces, intricate 
shapes, cavities, deep or dead end holes and 
hard to reach working areas. Excellent for 
sharpening bits and cutters without removing 
from machine. 

Makes difficult work easy. Hundreds of ap- 
plications. Write for illustrated literature and 
prices, today 


INTERNATIONAL 
CORPORATION 


P. O. Box 44-T Denville, N. J. 















This Fast Drying Marking Ink 


permanently marks almost any 
material, is unaffected by heat 
and weathering. It’s ideal for 





marking 1ough castings, machinery, 
etc. Comes in handy applicator 
tube with ball point attachment. 
Six colors available. John P. Nis- 
sen, Jr. Co., Glenside, Pa. 
Circle Inform-A-Gram No. A8s. 


As a Development of its Small 
Eore Gaye, Standard Gage Co. 
Inc., Poughkeepsie, New York, 
announces complete sets of center- 
ing size discs whe:eby this gage 








can measure any bore within its 
overall range of %” to %”. Pre- 
viously it had been furnished as 
a “singlehole’”’ gage for one speci- 
fied dimension. 
Circle Inform-A-Gram No. A9. 
This Optical Instrument is spe- 
cially designed for measuring en- 
trance angles of wire drawing dies, 





is announced by American Optical 
Co., Instrument Div., Buffalo 15, 
N.Y. Unskilled operators, with only 
a few minutes instruction can check 
to an accuracy of plus or 
10 minutes of arc. 

Circle Inform-A-Gram No. Alo. 


minus 
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Since 1912 
WE'VE HELPED 
SHOPS SAVE 





& fe fot 


WORN and OBSOLETE 
CUTTERS RECLAIMED 


YOUR CUTTING TOOL COSTS 
can be cut by converting worn 
and obsolete high speed and 
carbide cutters for other jobs. 
Let us help you set up a tool 
salvage program. 





CARBIDE TOOLS FOR 
DRILLING HARDENED STEEL 


These designs have been 
proved in our shop. Drill holes 
and centers in steel hard as 
66-C fast, accurately and 
without annealing. 


WRITE FOR OUR 
CATALOG 


LP wale), 7.5 
TOOL SALVAGE CO. 


EPWORTt 





SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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LongOn Efficiency . . . 
Long On Accuracy... 
Long Life... 9 


OLIVER 
DIE MAKING MACHINES 


. The Oliver Method of 
- machine sawing, filing 
_and lapping can save 
you time and head- 
aches “by increasing 
the efficiency of your 
toolroom. 











Oliver Die Makers 
have ‘been cutting 
costs for 40 years, 
saving toolrooms 
up to 60% and . 
better in time and 


expense over hand 
sthad. of Li. 





dies.- In thousands . 
of plants through- | 
out the world Oliver 
Die Makers are 
ting production demands, giving long- 
lasting service (many Olivers have been in 
continuous use for more than 30 years), 
speedily, accurately, dependably. Skilled labor 
is not required on an Oliver due to the 
simplicity of operation. Modernize your die 
king methods the cost-cutting Oliver Way 
. « . Be Wise, OLIVERize. 











OLIVER DIE MAKERS 
Available in 5 Models 
The Bench Model S-1 (illustrated) #2 a single 
speed die maker for use on tvol steel up 
to 1" thick. 
The Heavy Duty Model (illustrated) has 6 
speeds, works in metal up to 3” thick, hes 
variable strokes to 5” with hy ‘raulic feed. 
Write Today For Complete Technical Data on 
OLIVER DIE MAKERS 


See our catalog in Sweet's Directory 


OLIVER INSTRUMENT CO. 


14396 € MAUMEE 


ADRIAN MICHIGAN 











A Floating Reamer has just been 
added to the line of machine tools 
produced by the Wickman Mfg. Co., 
10325 Capital. Ave., (Oak Park) De- 
troit 37, Mich. Blades may be sharp- 





ened or renewed and the floating 
action is constant and_ effective 
through full reamer range. Types 
are available for standard or blind 
holes, 14 sizes from %4” to 4” in- 
clusive. Inform-A-Gram No. All. 


This New Angle Dresser, an- 
nounced by Royal Oak Tool & Ma- 
chine Co., 29800 Stephenson High- 
way, Royal Oak, Mich., is inexpen- 





sive and simple in operation. Can 
be used on practically any cutter 
and tool room and OD grinder, has 
a graduated base and 5 minute ver- 
nier to permit precision set-up and 
dressing. Inform-A-Gram No. Al2. 


This New Machine Handles com- 
plicated, irregular profile milling 
and boring of aluminum, magnes- 
ium castings and forgings, cast and 
rolled armor plate. It’s developed 
by Forney’s, Inc. New Castle, Pa. 





It features a spindle housing as a 
motor powered unit which moves 
directly into the work face. Com- 
pany engineers state that this 
makes work more accurate and 


gives more power and rigidity to 
the cutting tool. 


Circle No, Al3. 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 





TOOLING and PRODUCTION 








NEW SATIN CHROME 


precision 


HEIGHT GAGES 
12” to 36” 


Long Vernier Scale 
Satin Chrome Finish 
Heavy Construction 
Highest Precision 


Also: 


Vernier Calipers 
Vernier Protractors 
Universal Angle Plates 
Hand Scraped Surface 
Plates 
Bench Centers 





For complete information write 


Brand Tool Co. 


907 South Victory Blvd., 
Burbank, California 

















BOLSTER & T-SLOT 
TYPES 
to J. 1. C. 
press room standards 
Forged, precision machined 
heat treated. Tensile 
strength 150,000 Ibs. 
SIZES 
BOLSTER BOLTS — dia. to 1%" 
Heads sq. to 3” hex. to 2%" 
T-S'ot bolts, 2", 4", %" dia. 
ga to 12”. 1" dia. 4” to 22” 


T-BOLTS 


ee 








9. 
NUTS — hardened — threaded to 
close fit. WASHERS — hardened 
—ground both sides. 


Write for bulletin-prices 


s WEST POINT MFG. CO. 


26935 W.7 Mile Read 
Detroit 19, Mich. 








ADJUSTABLE ROD GUARD 
for Power Presses 





HUMM SAFETY EQUIPMENT CO. 
MFGR. OF COMPLETE LINE OF PRESS GUARDS 
249 Sheffield Ave. @ BROOKLYN 7, N. Y. 
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Two Spindle Engraving 
Machine. To double the 
production of engraved 
parts, J. Arthur Deakin & 
Son, 150-28 Hillside Ave., 
Jamaica 2, N. Y., has in- 
troduced this new machine, 
Its pantograph transfers the 
engraving movement from 
yne master to two copying 
spindles, which are held 
by a unique spindle sup- 
port. Two rigid roller 
slides, working at right ‘ 
angles to each other, provide the movement for the 
spindles. This construction permits extreme spindle 
sensitivity and produces highly accurate engraving. 
Both cutters are set in the same plane. Spindles can 
be adjusted instantly and equally to equalize the 
depth of cut. Coarse and fine adjustments for both 
spindles are controlled by a single lever. 

Circle Inform-A-Gram No. Al4. 


This New Height Gauge 
was recently introduced by 
H. E. Dickerman Mfg. 
Company, Springfield, 
Mass., to supplement its 
regular models. Incorpo- 
rating design _ features 
which make it quickly 
adaptable for use as a 
height gauge, comparator 
or scriber, it is available in 
column lengths of 18” and 
24”. Greater post diameter 
and flanged base contribute 
to accuracy and stability in 
sustained gauging, inspec- 
tion, or quality control op- 
erations. Circle No. Al5. 





{ 
} 
‘ 
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New Self-Cleaning Collet has recently been intro- 
duced by Sheffer Collet Co., Traverse City, Michigan. 
The collet is designed for use on automatics, turret 
lathes and other machines where the collet is used 
in a rotating spindle. Coolants and cutting oils, along 
with solids picked up by the solutions, collect in collet 








2 SERRATIONS SIMILAR TO 
/ UH. BUTTRESS THREAD FORM 
ASSIST CLEANING ACTION 





slots forming a sludge and clogging the collet and 
chucking and feeding mechanisms. It also works along 
the collet tube to the rear of the spindle where it 
dilutes the lubricants and damages the machine. Felt 
wicks used in the slots have proved only partially 
effective in alleviating this condition, On this collet, 
the self-cleaning feature consists of an inclined plane 
on the following edge of each slot face. Instead of 
an edge collecting foreign matter, the angular sur- 
faces act as fan blades forcibly repelling it. 

Circle Inform-A-Gram No. Al6. 
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PERFECT HOLES 


PERFECT HOLES ¢ PERFECT HOLES | 


ES @ PERFECT HOLES e PERFECT 
CT HOLES e@ PERFECT HOLES @ 
PERFECT HOLES e@ PERFECT HOLES 
LES @ PERFECT HOLES @ PERFECY 
ECT HOLES © PERFECT HOLES « PERFEQ 
* PERFECT HOLES © PERFECT HOLES 
HOLES » PERFECT HOLES « PER 
PERFECT HOLES © PERFECT 
LES © PERFECT HOLES @ PERI 
ES @ PERFECT HOLES © PER 
S @ PERFECT HOLES © PERF, 
PERFECT HOLES @ PER 
OLES @ PERFECT HOLES 





© PER . A NEW INVENTION! 

HES © PERE. n NEW MACHINING METHOD! 
ROTARY BROACHING * 

HOLES @ PERFEC I. A NEW NAME-"ROTARY BROACH”* 


@ PERFECT HOLES @ ROTARY BROACHES may be used in lathes, turret 
PERFECT HOLES @ » PERFE lathes, automatics, drill presses, etc., to replace 
HOLES @ PERFECT HOLES @ | reamers. They produce perfect holes with finishes 
MFECT HOLES @ PERFECT HOLES @ that can only be compared to honing. They last 


CT HOLES @ PERF 
OLES @ PERFECT 
LES @ PERFECT 


LES @ PERFE NEMPERFECT HOLES @ PERFECT HOLES @ BH longer before grinding is necessary and may be 
LES @ PERF @ PERFECT HOLES @ PERFECT HOLES @ resharpened 10 to 30 times. They produce perfect 
“we ue PERFECT HOLES @ PERFECT MOUS @ PERFECT + holes at a fraction of the cost of those produced by 
PeRnect PRFECT HOLES @ PERFECT HOLES @ PIRNECT MOUS @ other methods Eliminates grinding. lapping, hon 
7 HOLES @ PRPICT HOLES @ PIRNECT HO¥ES @ PeRFECY KOUS @ FHM ing and boring 


CUS @ PUPFECT HOLES @ PERFECT HOLES @ PERFECT HOLES @ PmRHECT 
USE THIS NEW MACHINING METHOD—ROTARY BROACHING* 
You Cannot Afford Not To Use Rotary Broaches (Write for free descriptive literature) 
* “Rotary Broach” and “Rotary Broaching” are new names coined and copyrighted by Shearcut Tool Company 








Patented in Canada U.S.and Foreign Patents Pending ©) 1947 
When you want Perfect Holes, consult 


SHEARCUT TOOL COMPANY 


Dept. TP-53 . 7041 Darby Ave. * Reseda, Calif. 





CHALLENGE 
Surface Plate Equipment 


MADE OF HIGH-GRADE 
SEMI-STEEL —- HEAT 
TREATED AND 
PRECISION GROUND 

















STRAIGHT EDGES — For scraping planer 
and lathe bed ways .. . parallel straight 
edges for inspection of alignment and 
bearing surfaces of machine tools. 


RIGHT ANGLE IRONS — May be placed 
in almost any position with work clamped 
to face for measuring . . . Also used as 
height blocks. 


ANGLE PLATES — Made in 22 sizes from 
2%, x 45, x44, up to 24x 24x 24 for clamp- 
ing and hoiding work. 

V-BLOCKS — Feature ribbed sides, light 
weight and a V accuracy of .0005 inch... . 
for supporting shafts for drilling, checking, etc. 


BOX PARALLELS — Complete range of sizes 
for every use . . . Accurate to .0005 inch. 


Send for complete information 
THE CHALLENGE MACHINERY COMPANY 


Office, Factories and Show Room: 
Grand Haven, Michigan 







730 
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140 


STOP SCALE AND 
DECARBURIZATION 
THE EASY WAY!! 





BIG 
ADVANTAGES 
PROVE 





PERID BANG 


mate 1G US Pal OFF 


NON-SCALING COMPOUND 
THE PERFECT METHOD FOR HEAT 
TREATING TOOL STEELS AND 
ALLOY STEELS UP TO 1650°F! 


SAVES TIME! 


Simply coat piece to 
be treated — then 

















pe harden or anneal as 
> 7 usual. It’s that quick! 
(as This dry, easy-to- 


\ eal handle powder is ap- 
plied in a jiffy — saves 
hours of costly finish- 


ing. 


IMPROVES RESULTS! 


Each finished piece is a 
shining example of pro- 
duction excellence. Phoe- 
nix Brand Non-Scaling 
Compound seals air out 
— assures bright, pitless, 
scale-free surfaces every 


Heavy-Duty Type Balanced Me- 
chanical Seal which will withstand 
pressures up to 1000psi is now be- 
ing offered by Crane Packing Co., 
Dept. T-12, 1800 W. Cuyler Ave., 





Chicago 13, III. 
design adapts 
ventional 


it for use in con- 
pump stuffing boxes. To 


Extremely compact | 


insure peak efficiency mating faces 


of the washer and seat are 
ion lapped to .0000232”. 
Circle Inform-A-Gram No. Al7. 


precis- 


This New Tool Post Fits 
Lathes regardless of style of com- 
pound rest top. It is made by 
Aloris Tool Co., 





— 





‘ .~. 
ye 


New York, N.Y., and comes with 
five quickly interchangeable _tool- 
holders for turning, threading, drill- 





All | 


80-82 4th Ave., | 


TOOLING and PRODUCTION 





T-Slot and 


Dovetail Cutters 
by Reltool! 


@ Reltool T-Slot Cutters, both 
straight and taper shank, have 
staggered teeth and undercut with 
side chip clearance. Greater chip 
room results in freer cutting action, 
reduces breakage. 


@ Reltool Shank Type Dovetail 
Cutters for use in Reltool End Mill 
Holders take the place of arbor 
type and threaded hole angle cut- 
ters. Reduced set-up time and 
easier handling mean greater effi- 
ciency in milling dovetails. 

The RELTOOL Line Includes: Combined 
Drill and Countersinks © Cut-off Blades ® 
Die Sinking Cutters ® Dovetail Cutters ® 
End Mills @ End Mill Holders ® Hollow 
Mills @ Key Seat Cutters ® Lathe Centers 
@ Lathe Mandrels ® Machine Counter- 
sinks ® Metal Slitting Saws @® Milling 
Cutters — all types ® Screw Slotters © 
Tool Bits @ Specials. 


Write for Reltool’s net price catalog 53. 


time. Protective coating is ing, cutting-off and boring. Three S DISA 
removed in a flash — if sizes, bit capacities 4” | Rial boring 7 CORPORATION 
necessary, just boil in bars 44” - 11%”. Circle No. Al8. RELIABLE METAL CUTTING TOOLS 


plain water. 








4540 W. BURNHAM ST. @ MILWAUKEE 46, WIS. 


A 7448-2 





Murchey “Precision-Pak” Thread- | 
ing Unit is announced by the Shef- ee -—— 


fie'd Corp., Dayton 1, Ohio. It is 
Polishing and grinding completely automatic, and has such | 
are virtually elimi- features as direct precision lead, c c ro 
nated! Rejects are rapid return of the tool spindle, Jug TRANG 


reduced! Furnace ca- 
pacity and production 
increase — there’s no 
cumbersome packs to 
crowd furnace. 


LAY-OUT AND 
es DYE 





Prove to yourself that Phoenix Brand Non-Scaling 
Compound can end your heat treating headaches 
for good — order a trial 
supply TODAY! 





A. GOW ticsensiz $ 6.00 
5 Lb. can .............$15.00 
3S ib. can ............ $41.25 . 
25 Lbs. or more..$ 2.50 yn © 0) FO) 8. 
per Lb. \ 





For Tool, Die, Pattern or Template layout on | 
metal . . . Quick identification of bar stock, 
sheets, strips or parts . . . Shows up in 
sharp relief—dries instantly . . . Write for 
sample and circular on company letterhead. 


MICHIGAN CHROME & 
CHEMICAL COMPANY 


6340 E. Jefter * Detroit 7, Mich 


Available from your 


variable speeds, flexibility ap- 
local distributor or ell ape . 


plication, and low maintenance cost. 
The unit is adaptable for mounting 
in most any position such as _ hori- 
zontal, vertical, or angular, in 
single, double end or multiples. 
Circle Inform-A-Gram No. Al9. 





THE PARKER STAMP WORKS, Inc. 


Established 1871) 


HARTFORD, CONNECTICUT 


son Ave 





FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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This New  Low-Priced 
Carbide Grinder has been 
designed by Thomas Pros- 
ser & Son, 120 Wall St., 
New York 5 N. Y. to fill 
the need of the average 
shop requiring a_ sturdy 
machine with adequate wet 
grinding equipment for do- 
ing a variety of roughing 
and finishing work. All wet 
grinding fittings are pro- 
vided, including pump, pan, 
settling tank, piping and 
spray guards. Complete in- 
formation available upon 
request. 

Inform-A-Gram No. A20. 





For Chamferiny and De- 
burring Flywheel Ring 
Gea-s, this new machine by 
Modern Industrial Eng’g 
Co., 14230 Birwood Ave., 
Detroit 4, will completely 
machine the teeth of a 14” 
dia. 156 tooth flywheel 
ring gear in only 8 sec- 
onds cutting time. With the 
exception of loading and 
unloading, the work cycle 
is completely automatic, 
automatic indexing taking 
place on the return stroke 
of the form type cutting 
Tools. Circle No. A2l. 





Fast, Accurate Grinding of Helical Cutting Tools, 
which does not depend on the skill of the operator, 
is one of the major advantages of this universal tool 
and cutter grinder now distributed by Kurt Orban 
Co. Inc., 205 E. 42nd St., New York 17. A major de- 
sign feature enables the wo:k table to be tilted hori- 
zontally or vertically through 10°. This permits the 





face grinding of taper tools between exactly aligned 
centers. The spiral grinding fixture permits the ac- 
curate grinding of helical cutting edges, even with 
steep pitches, on both straight and tapered tools. This 
grinder is adaptable to the p:oduction or sharpening 
of hobs, drills, counterbores, reamers, milling cutters 
and other tools, while spiral and tapered hobs can 
be sharpened with standard attachments. Helical pitch 
is generated by longitudinal movement of the table 
by hand, without the use of a cutting tool support. 
Two crossing guides and a system of rollers are em- 
ployed. Circle Inform-A-Gram No. A22. 





propuction (2 
COSTS DOMW/ 












@ Adjustable To Any Hole Pattern 
@ Drill 2 to 8 Holes at 1 Stroke 
@ Fits Any Drill Press 


Increase production up 
to 800%—save time, 
far cut costs. Mounted 
5 without alterations or 
special tools. 9” drilling area; 
centers to 16”. Extension 

Spindles available to increase area to 22!9". Special] 
adaptations available. 


“the tapper 
that thinks 
for its 
Operator” 










@ Wider Range...1 Tapper 
Handles #0 to 34” Taps 

@ Automatic Tap Protection 

@ Furnished to Fit Any Drill Press 


> 7 Adjustable full range torque 
. control instantly stops any tap 
when it’s dull, loaded, strikes a 
hard spot, or bottoms in blind hole 
tapping. Assures maximum production, cuts 
rejects, even with inexperienced operators. 


@ Drill SHALLOW or DEEP Holes up te 
400% Faster 

@ Drill 10 diameters or more in depth with- 
out clearing drill 

@ Better, Smoother, More Accurate Holes 





Ordinary Chips 


Chip Breaker Chips 








SEE ADVERTISERS INDEX, BACK OF BOOK. FOR INFORM-A-GRAM KEY NUMBERS 








Write FOR 


CATALOG #85I MFG. CO. 


4228 W. KINZIE STREET 
CHICAGO 24, ILLINOIS 


and the name of your nearby 


Commonder Distributor 

















142 


REID MMA EL eS 


Quoarter-turn Screws, as- 


NN sorted sizes. 

















Coupling Nuts, case- 
hardened. 





Studs — also T- 


slot bolts. 
Jig feet or rest 
C) -— {i buttons — hexa- 

gon and circular. 


Also hand wheels, machine 
handles, levers, cranks, fix- 
ture units, magnetic paral- 
lels, machine vises, cast iron 
knobs. Write for catalog and 
prices on complete REID 
line. 








REID TOOL SUPPLY CO. 


709 Baker St., Muskegon Heights, 








CLAMPMASTER 








THE VISE THAT 
HOLDS EVERYTHING 


Eliminates fixtures for the holding of odd- 
shaped work pieces. Quick adjustment for 
positive holding of round, elliptical, tapered, 
triangular, or irregular shapes. Two moving 
jaws for quick centering of work. Available 
in four sizes for bench or machine work of 
all types. 


THE VISE OF A THOUSAND USES 


For full information write 


KARL A. NEISE 


381 - 4th Ave., Dept. TP, N. Y. 16, N. Y. 


CAMS 


Made to Your Specifications 


Let Us Handle 
Your Cam Problems 














BLOOMFIELD TOOL CORPORATION 
30 Farrand St. 


Bloomfield, N. J. 











Michigan 


#97 Automatic Electric Index 
Fixture by Ettco Tool Co., 594 John- 
son Ave., Brooklyn 6, New York 
features table indexing motions 


controlled by a modified Geneva 


er 


ad 





system resulting in smooth, posi- 
tive, shockless action. It has eight 
indexing stations, and has _ inter- 
changeable plates from 10” to 14” 
diameter which are 5s” thick. 

Circle Inform-A-Gram No. A23. 


New Chucks For Turbine Wheel 
Machining or for other large parts 
have recently been developed by 
the Cushman Chuck Co., Hartford, 
Conn. Will hold rigidly large 





work pieces or small cross-section 
without distortion strain or the 
usual harmonic vibrations encoun- 
tered when machining at high 
speeds. Inform-A-Gram No. A24. 


One Man Shear Line. Designed 
and manufactured by the Union 
Tool Corp., Warsaw, Indiana, this 
new machine de-coils, levels, shears, 
and stacks automatically with only 


ee 


It will handle any 





one attendant. 


flat stock such as steel, aluminum, 


etc. It will work steel coils up 
to 13 gauge; will handle widths 
from 6” to 60”. It can be set to 


shear lengths from 6” to 60” with 
a plus or minus variation of only 
1/64”. Only one adjustment is re- 
quired to change lengths. 

Circle Inform-A-Gram No, A25. 


TOOLING and PRODUCTION 


Look to SID TOOL for your 
= complete 
; requirements 






DRILL JIG 
BUSHINGS 


In Stock! 


est and most com- 
CAN Drill Jig Bush- 


We maintain the la 
lete stocks of AMER 
ngs in the East... Hundreds of types and 


dam, includi 


pecials to your specifica- 
tions. IMMEDI 


Tr Dl DELIVERY! Catalog and 
prices on — west. Let us put you on our 
monthly iling list! 


SID TOOL 
COMPANY, INC. 


126 LAFAYETTE ST 
NEW YORK 13, N. Y 
ath Adl emma sezey! BEekman 3-4270 
SPECIALISTS 








COMPLETE 
THE 
DIE-SET 
AT YOUR 
BENCH ° 





Lacey Die-Set 


Machine 
Here’s a truly “one 
man” press. It op- 


erates with one 
hand. Handy for tool 
and press rooms, it permits the diemaker 
to complete a die-set at his bench .. . 


saves toolroom and handling costs. Ask 
today for full details. 

Sole Distributors 
MOORE SPECIAL TOOL CO., INC. 


728 Union Avenue Bridgeport 7, Conn. 











REICH 3-WAY 
PRECIS'ON TEST INDICATOR 


For quick machine and tool work set-ups 
Lifetime conical bearings, stainless 
“od non-magnetic. Sturdy construc- 
tion. Needs no service or adjustment. 
014” reading. 

Price $7.59 Write for folder 


J. R. Reich Manufacturing Co. 





45 E. Stroop Rd. Dayton, Ohio 


Jit BORING 


Done to your specifications 


We Have 
12 Jig Borers 








Including the largest 
Pratt & Whitney made 


BLOOMFIELD TOOL CORPORATION 
Bloomfield, N. J. 


30 Farrand St. 








FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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w> Collet capacity +,” or +”, swing 4”, bed 18” long, 


4” holes. 


Jewelers type lathes for fine 
instrument work and second operations. Collets as 


small as .004”.-Send for catalog. Louis Levin & Son, 
Inc., 782 E. Pico Blvd., Los Angeles 21. 


Precision lathes for small tool 
and instrument work. Complete line of accessories. 





There’s a reason 76% 


of all popularly-priced Tool and Cutter Grinders 


sold in 1952 were” Awock - Onte” 


MODEL B860 






Will do 
anything that 
machines 
costing 2 or 3 
times more 
will do. . 
yes and in 
less time. 


Distributed 
Only Through 
Franchise 
Dealers 


K.O. LEE CO. * SALES 
ie STATISTICS 
st FURNISHED 


ON REQUEST 


EROEEN. 5 
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Greater 
Life 


A Better Drill For Hardened Steel 


Long carbide end keeps cut- 
ting heat away from braze. 


Write for Catalog 
Supplement No. 4 














fae in {|v 
Nf 


Ob GY 
QUALITY CARBIDE TOOLS 


21650 Hoover Rd., Detroit 13+5210 San Fernando Rd., Glendale 3 


-LINER 
7 


s AMMONIA TYPE 






NEW, FASTER— 
MORE EFFICIENT! 


@ Prints up to 14 ft. per min. Develops at 8 ft. per min. 
Produces black line and colored line whiteprints in 
volume at low cost! Handles cut sheets or roll stock up 
to 42” wide in any length. Equipped with 2000 watt high 
pressure Vicor jacketed lamp for greater printing speed. 
Newly devised blower system for coolest contact—protects 
originals. Feed, delivery and all controls in front, within 
easy reach. Easy to install and operate. Trouble-free. 
Simple to clean. Minimum maintenance. 220 v. single- 
phase 60 cycle AC. Priced at $1565.00. Get full facts now. 


Also other Versa-Liner and Spee-Dee Whiteprinting Out 
fits for Moist Diazo or Ammonia Dry Process from $55.00 


peck & HARVEY 5642 N. WESTERN AVE. 


CHICAGO 45, ILLINOIS 


Founded in 1937—Over 10,000 Machines in Use 
MFRS. OF WHITEPRINT, BLUEPRINT AND PHOTOCOPY EQUIPMENT 















SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 











MACHINE HANDLES 
HANDLES 
BALL HANDLES 


Specify Tomco 
for long lasting 


dependability 


A complete line of high grade hand knobs, 
handles, and hand wheels is available 
from Tomco. Immediate shipments are 
made from stock of standard items. Speci- 
alty ilems are made to your specifications. 


For original White literature 


equipment or re- 
placement parts Torco 
PRODUCTS CO 









look to Tomco 
for quality and 


service. 1623 DOUGLAS AVE. 


RACINE, WISCONSIN 
Blank or Machined = From stoch 








aE gnc 
SS 


SIMPLEX-M 
ABRASIVE BAND GRINDER 


The precision of a machine tool 
plus the durability of a workhorse. 

Complete with '/2 H.P. Heavy Duty 
Motor and automatic band tension 
control. Nothing like it for jinishy 
ing metals, plastics, wood, fibre, ete, 


WALLS SALES CORP. 


333 Nassau Avenue, Brooklyn 22, N.Y. 











FOR PRODUCT 


High Speed Counterbores and 
Spot Facers with interchangeable 
pilots have recently been added to 
the line of metal cutting tools by 


BUTTERFIELO 
4 





Butterfield Div. Union Twist Drill 
Co., Derby Line, Vt. 4 styles made, 
long and short set in straight and 
taper shank, with two additional 
styles for the aircraft industry with 
4” shanks. Circle No. A26. 


This Standard Carbide-Tipped 
Tool produces AND-10050 port or 
connecting holes for hydraulic 
valves and fittings etc. in one op- 
eration. Each of the four flutes per- 






AND /N0OS9 CONTOUR 


forms an operation, producing the 
form shown in the cutaway illustra- 
tion. The tool is piloted in the mi- 
nor thread dia. to ensure concentrici- 
ty. Data from Sonnet Supply Com- 
pany, 576 N. Prairie Ave., Haw- 
thorne, Calif. Circle No. A27. 


This Lead Screw Tapping Head 
by Boyar-Schultz Corp., makes it 
possible to change your ordinary 
drill press into a precision tapping 
instrument that will produce any 





thread including class 4. No spe- 
cial skill is necessary to operate. 
The device will take taps to %” 
dia. without attachments, taps from 
15/16” to 2” dia. with attachments. 
Built in reversing switch actuates 
drill press motor; foot control frees 
hands. Inform-A-Gram No. A28. 


INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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YOST DRILL PRESS VISE 


@ This new Yost vise has been de- 
signed expressly for use on drill 


press ecperations. Does away with 
special and costly jig fixtures. 


OFFERED IN TWO SIZES 











Width of Ope’ Weight 

Vise No. |jaw, Inches inches fookie 
1D 314 4 124% 
2D 5 51% 23 








Do you need a vise of ANY type? 
Write today for bulletin on 
the extensive Yost line 


YOST MFG. COMPANY 
1000 MAIN STREET 
Meadville e Pennsylvania 
KEYWAY CUTTING 
WITH 


GLENNY~::«BROACH 


ACCURATE 
KEYWAYS 




















q 


NO 
SHIMS 
NO 
BUSHINGS 
% Reduce Costs. 
% Eliminate Blade Breakage. 
3% Use Under Arbor Press, 
Hydraulic Press, etc. 
(Also One Pass Broaches for Single 


or Multiple Keyways) 
Write for literature 


KASE MACHINE COMPANY 
18572 BUFFALO AVE., CLEVELAND 139, 0. 








HARDNESS 
TESTING 
has been done with the 


SCLEROSCOPE 


since 1907 
© 


THE SHORE 
INSTRUMENT 
& MFG. CO., INC 


90-35 Van Wyck 
Expressway 
Jamaica 35, N. Y. 














Severance Regrinding Service 
wv HIGH SPEED 1.4 CARBIDE yy 


CONSERVE SrrarecicMareriac ! 





WE REGRIN MIDGET MILLS, COUNTER VAS 

ENO M/LLS,M NG CUTTERS, PINKING CUTTERS ET( 

START USING THIS MONEY SAVING SERVICE NOW! 
RE 


Severance7oo//ndustries /nc. 


730 Iowa Ave., Saginaw, Mich. 
Catalog Sent On Request 








owl 
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SPEED UP SHEET STEEL 
HANDLING «i 4%e VERSON 


© SAVES TIME 
@ MONEY 
© MANPOWER 


The Verson Sheet Floater quickly and economically sepa- 
rates steel sheets and blanks for ——s presses, brakes, 
shears, etc. It magnetically separates the sheets—causes 
them to fan out for easy grasping. Feeding is speeded up, 
danger of cuts and lacerations to workers’ hands is re- 
duced, and the possibility of die damage due to feeding 
more than one piece is minimized. The Sheet Separator 
can be used for rectangular, round and most odd shaped 
pieces. It is especially helpful on oily or burred steel that 
tends to nest when stacked. Two Types in Four Sizes— 
Write for descriptive bulletin and prices. 


A Verson Press for every job from 60 tons up. 


—— | WERSON ALLSTEEL 
om erson-:— 
Verson~ | "PRESS CO. 


9335 8. Kenwood Ave., Chicago 19, Il. So. Lamar at Ledbetter Dr., Dallas, Tex. 





LIFT HEAVIER LOADS SAFELY 


WITH A FROOM 


load centering EYE BOLT 
: 





More than an eye bolt...a 
necessary tool for all shops. Per- 
fect load centering action aligns 
the load every time. The strain 
on bolt threads, which causes 
ordinary eye bolts to break off, 
is eliminated. Heavy objects can 
be lifted safely ... moved faster 
...subjected to intermittent jerks 
and strains without fear of eye 
bolt shearing off. 


Protect your valuable machin- 
ery, dies tools, etc., with the 
safer, longer lasting Froom Load- 
Centering Eye Bolt. They are 
made from high grade steel hav- 
ing ductility and toughness far 
greater than commercial steel. 
Thousands in use in all indus- 
tries. Prompt Delivery on Stock 
Sizes. AR aoa is 
V2” to ¥”—$11.75 each 

¥%"—$13.50 each 

Ye" to 1”—$23.50 each 

Prices F.0.B. Los Angeles 
Special size on quotation. 
When ordering, specify amount 
and bolt thread size. 


R. H. FROOM & COMPANY 


Successor to Schaffer Company 
1738 West 81st Street * Los Angeles 47, California 
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Punches Shaped from the 
SOLID with OTTMANN 
Punch Shaper 










FEATURES: 
1. No holder plates required. 
2. Simple work mounting. 


3. No re-setting — Work can 
be adjusted to any posi- 
tion of tool. 


4. Forms shaped accurate. 
Parallel and true. 














5. Minimum hand work. 


. Convenient, simple opera- 
tion. Uses standard shaping 
tools. 





Write for Literature 


CEDAR-WEST TOOL CO., INC. 


90 WEST ST. NEW YORK 6, N. Y. 








SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
























cOLONTAL SiN. 












Range ¥%"-!"" 
Models 4-5 
Delivery: 2 wks. | 


Range |"'-!2" 
Models 6-10 
Delivery: Stock. 


Speed up “production ; 
save time; 
o Please ask for catalog D.B.M. 


scrap ; 


*. — 


NILSSON GAGE CO., 


Range 34° 
Models 2-3 
Delivery: 3 wks. 


4 
4° VR 


ange ¥32"-¥4" 
Models 0-1 
Delivery: 3 wks. 

i 


perfect visual control 
at machine as well as 
at inspection... 


Available from smallest model 
checking .090” bore to largest 
checking 48 inch bore. 


reduce 
save $$$$. 


INC. 


Poughkeepsie. New York 





with 


DUSTKOP 


Available from stock of 22 standard | 
models. 


300 cfm to 10,000 cfm 


Ask for Catalog 605-2. Describe 
dust problem for recommendation 
by return mail—No Obligations. 


AGET-DETROIT CO. 


213 Main St., Ann Arbor, Michigan 























i 
BENDER-CUTTER 
CUTS. BENDS, PUNCHES 

| Available in hand or air operated 
models, the MULTIFORM is shipped 


complete with full assortment of dies 
| and mandrels to form and cut round or 


a . r o flat stock up to "x14" as illustrated. 
athe the A is i Punching and round end blanking dies 
available. Other models up to "x 

WRITE FOR DESCRIPTIVE CIRCULAR 4” air operated. 


ALSO AIR OPERATED MODELS. 





J. A. RICHARDS CO. 





KALAMAZOO, MICH. 
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Plastic 
Cable Clips 


Etholoc plastic cable clips and 
supports are designed for max- 
imum strength for the plastic 
weight used, and have rounded 
edges which grip the cable se- 
curely without chafing. A wide 





range of sizes are manufactured 
to hold wires from %” to 1%4” 
in diameter. They can be used 
in many applications in temp- 
eratures up to 150°F. These 
clips are reasonably priced and 
have a long, dependable, trou- 
ble-free service life. For com- 
plete detailed technical litera- 
ture write Weckesser Company, 
5261 North Avondale Ave., Chi- 
cago 30, Ill. or Circle Inform-A- 
Gram No. DI. 








cD MAUSER:PRECISION 
VERNIER CALIPER 


NESS OF JAWS. 
THE MAUSER TRADEMARK .. 


GRADUATION is 
IS YOUR PROTECTION. 1/10 mm. IN BACK 
GEO. SCHERR CO... INCE UARATETTE ST.0AL.1.12,0% 








~ CEMENTED CARBIDE 


Drilled, Tapped, Threaded, 
Broached within tolerances of 
001 of specifications. Hard- 
est man-made metals accur- 
ately machined save thou- 
sands of $$$ in all types of 
tool and die work. Die revi- 
sions, corrections machined in 
hardened state with no ma- 
terial change. All work guar- 
anteed. Write for details. 








Are Machining, Ine. 
732 N. Rochester Rd. 
Clawson, Michigan 














FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 
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Dreririot eT 
COMPARATOR 


CHARTS 


Send for catalog-price list 
NO. 51-1952 


Illustrating and pricing charts for 
every make and model of optical 


comparator and projector . . . radii, 
angles, American National, Unified- 
American thread form systems, Dry- 
seal and other taper pipe threads, 
protractors, comparator scales and 
comparator accessories. 

SPECIAL CHARTS 


AND FIXTURES BUILT 
TO ORDER 


GAGE COMPANY 


BATTLE CREEK, MICHIGAN 


RING 
PUNCHES 


HARD... 
tough we 
concentric ... 


Precision-made of both Carbon Vanadium 
and high carbon, high chrome steels. 
Available in a wide range of stock sizes 
from 1/32” to 1” point diameters in 
increments of 1/64” 


livery within 48 hrs. 
Button Dies 
Ring Type or Press Fit 


Hole tapered to elimi- 
nate slug jamming. 
Sizes in stock to match 
punch sizes. 





Write TODAY for your copy of handy data sheets 
covering specifications and prices; also name of 
distributor in your area. 











Exclusive Distributor Wanted for California 


Ring Punch & Die es. 


108 FOOTE AVE., JAMESTOWN, N. Y 





for immediate de- | 
livery. Decimal sizes to order for de- | 
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NEW Contour 
Milling Cutter 


by DOUGLAS 





Here is the patented, high helix, shear 
type milling cutter that does a real job 
on turbine compressor blades, stator 
vanes, buckets and nozzles, cam gen- 
erating or any compound contoured 
surface. The teeth are always in contact 
with the work, they clean themselves 
and impart a smooth finish. Douglas 
milling cutters, by using a_ special 
adapter, will fit any milling machine. 
Standard sizes 114” to 314”. Other sizes 
upon request. 


CUTTING 
SURFACE 







2300 E. Nine Mile Road 


oleliic) #.¥- fele) Meek aleh4-1 ii aela mn aliaar 








SEND FOR YOUR 







Contains 
America’s 


LARGEST 
BUSHING 
Selection 


Features 2 Standards 


A.S.A. Standard Pécs 
Acme Standard 




















sere ES 


Simplifies, speeds bushing selection. 
Packed with valuable data. Saves you 
time and trouble. Also includes liners, 
leader pins, dowel pins, locating jigs, 
etc. 


INDUSTRIAL COMPANY 





Serving Industry 
For 28 Years 206 N. Laflin St., Chicago 7, IMinois 


MANUFACTURERS OF DRILL JIG AND FIXTURE BUSHINGS 





SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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fJrvola .- INSTANTLY AND ACCURATELY 


ADJUSTABLE FOR FAST CUTTING AND POLISHING 





























The Flexolap barrel is made with 
a series of longitudinal slots milled 
“off-center” to permit sensitively 
flexible expansion up to 15%—or 
more—under pressure of the ad- 
justing pin. This construction en- 
ables Flexolap to save valuable 
time and to lap rounder, straighter 





holes. For accurate precision take- 
up, as desired, to maintain size and 





compensate for wear on barrel .. . 
simply turn adjustment screw. 





Illustrated at left is Set No. 1. Six sizes (3/16”, 1/4”, 5/16”, 3/8”, 7/16” 
and 1/2”) with six brass and six steel barrels on wood stand, com- 
sail SERS SEIS ote PS ai “Saas ue oe ae eee Sin Stncovas also peer eg eee ca $12,75 
Also available in sizes 7/32”, 9/32”, 11/32”, 13/32”, 15/32”, 9/16”, 5/8”, 
11/16” and 3/4”. For lapping holes smaller than 13/16”, use the Midget 
Lap. Seventeen sizes: .032, .036, .040, .046, .054, .062, .070, .079, .090, .104, 
-120, .135, .155, .170, .187, .218, and .250. Trial assortment (17 laps)...... $1.95 


Write today for complete particulars 


FEDERAL TOOL CORP. 3600 Pratt Bivd., Chicago 45, U.S.A. 
























































TAC / 
© 








‘Pete isn't crazy, Doc! He just made a new production record on the hot 


work job with FIREDIE.” 






COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels— High Speed Steels 
Die Steels—Hot Work and Shock Resisting Steels 
Carbon Tool Steels. 




















TOOLING and PRODUCTION 


Redesign Contest 


For the fourth consecutive year, 
Gray Iron Founder’s Society, Inc., 
Cleveland, Ohio, the national t-ade 
association for the gray iron cast- 
ings industry, is sponsoring its an- 
nual Redesign Contest. 

The contest is open to any person 
in the metalworking industry and 
offers awards for the best examples 
of a redesign of a competitive prod- 
uct for production in gray iron. 

The purpose of the competition 
is to encourage more extensive use 
of gray iron by giving recognition 





Next Month — 7th Annual 
PRESS DIES AND STAMPINGS 
Feature Issue! 








and publicity in national trade pa- 
pers to designers and others who 





FOR PRODUCT iNFORMATION USE CONVENIENT INFORM-A-GRAM CARD 


have successfully substituted gray 
iron for other materials. 

Cash awards in the amount of 
$500 will be divided among the 
winners based upon the merits of 
the entrees. The amount of the 
award to each winner will be de- 
te*mined by the judges at the time 
the awards are selected. 

In announcing the 1953 contest, 
D. H. Workman, the Society’s ex- 
ecutive vice president, made it clear 
that no advanced registration is re- 
quired. All entries for the contest 
must be submitted by May 1, 1953: 
presentation of awards will be 
made at the Society’s 25th Anniver- 
sary Meeting in St. Louis in Oc- 
tober. 

The Society’s Advertising Com- 
mittee will act as judges in deter- 
mining the winners of the contest. 
Members of this committee are: 
E. J. Bothwell, chairman, New 
York, New York; E. H. Thompson, 
Hamilton, Ohio; Steven Feiss, 
Cleveland, Ohio; W. A. Kramer, 
Dayton, Ohio; and L. F. Williams, 
Mt. Vernon, Ohio. 





Firth Sterling Ohio Service 


Firth Sterling Inc., tool and spe- 
cialty steel producers, and A. Milne 
& Co., nationwide distributors of 
solid and hollow tool steels have 
combined their operation in the 
state of Ohio to provide improved 
service to the retail tool steel trade 
in that area. 

Stocks of both company’s well 
known brands of steel will be dis- 
tributed from A. Milne & Co. ware- 
houses located at 11110 Avon Ave., 
Cleveland, 20 S. Charter St., Day- 
ton, Ohio, 1000 Constance St., Pitts., 
Pa. 

Firth Sterling business in other 
| than retail Tool Steel will be han- 
| dled as heretofore through Firth 
| Sterling branch offices at 1424 East 

25th St., N.E., Cleveland, and 137 
| N. Main St., Dayton. 
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Ne eens ONT isivTEGRATION 























‘ion 
4 F 
ion —— and what it can do for you 
pa- 
vho 
ray 
of 
the 
of 
the 
de- 
ime 
est, 
ex- 
lear 
re- 
test 
53: Literally hundreds of thou- 
be — 
ae: — ; Lis : sands of dollars are saved 
Oc- de b ilt by os 1 : annually by corporations 
precision U kers Pose 4 , that are using Metalmasters 
wnt recision toolma e in just tool and die repair 
or ; P accuracy an Scare | alone. 
. ° : 2 ta - V > . . 
a0 = ility in service! SAL , There’s a technical engi- 
lew durabi iy  — neer in your area to give you 
son, @ Designed for “e ue an on-the-spot demonstra- 
we: p Sos equip wi fred tion in your own plant at 
al om dial for pr “a your convenience. (NOTE: 
me: . achine It is not uncommon to pay 
for a Metalmaster with just 
hort demonstration 
p , nord one s | 
spe- 9 | somger a com- through savings on work- 
- va interchange pieces.) 
ave —- ys 
the @ hat make fe : 
ved pve porto Chuck the logical : oe 
ade Offset 5c the field. . There’s a Metalmaster designed 
first-choice © 1 for your operation and priced to 
veil . fit your needs. For information as 
dis- od to the many uses and benefits 
wn, - Metalmaster can offer you, write 
i, today on your company letterhead 
ay - to: 
tts., 
ther 
an- 
he DIVISION OF CLINTON MACHINE COMPANY 
or CLINTON, MICHIGAN 


18500 MT ELLIOTT AVE . DETROIT 34 MICH 


SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 








Better Way to 
Clean Small Parts 


FOUNTAIN BRUSH ACTION 
and CLEAN FILTERED 
SOLVENT 





CLEANING UNIT 
WITH SAFE ACITENE SOLVENT 


Crush Plush 22%. 


FOR THE TOOL ROOM 
MAINTENANCE & PRODUCTION 


Grease and dirt flows away as operator 
brushes and clear solvent flows through 
brush bristles. No splashing. Fits on work 
bench or portable stand, 20” square. Has 
separate dip tank at rear. 


OTHER GRAYMILLS CLEANING 
UNITS UP TO 300 GAL. SIZE 
WRITE FOR CATALOG 


GRAYMILLS CORPORATION 


3717 Lincoln Ave., Chicago 13, Ill. 
West Coast Offices and Warehouses: 
4511 Melrose Ave., 
Los Angeles - 538 Polk St., San Francisco - 
_Fortieth Ave., N. E., Seattle. 


8030 


| chinery. 
| staff until he became Acting 
Chief of the Lubrication Section | 





Samuel A. McKee, chief of the 
Lubrication Section of the Na- 
tional Bureau of Standards, re- 
tired on January 30 after 32 


| years service with NBS. 


Mr. McKee is a prominent 
specialist in the field of lubrica- 
tion. As Chief of the NBS Lu- 
brication Section he has been 
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responsible for the Bureau’s 
basic and applied research in 
engines and lubrication, includ- 
ing testing of lubricants and 


liquid fuels, research on viscos- | 
ity and maintenance of viscos- | 


ity standards. 
Mr. 


lubrication of 
gears and other ma- 
He rose in the NBS 


bearings, 


in 1945. He became Section 
Chief in 1947. 

Mr. McKee was born in Buf- 
falo, New York in 1890. He re- 
ceived a B. S. degree in Me- 


_ chanical Engineering at Rhode | 


Island State ‘College in 1921. He | 








THE WARDWELL MFG. CO. 


3155 Fulton Rd., Cleveland 9, Ohio 


Maker of largest line of 
saw and tool sharpening machines 





‘Work done by 90 FS 
Automatic Flute Grinder 


GROUND FROM SOLID! 














Flutes a variety of special 
size drills, reamers, spiral 
or straight milling cutters, 
end mills and saws in gangs 
up to 7%” long. No tool 
shop should be without this 
machine. It saves costly de- 
lay when special drill or 
reamer is required. Straight 
or spiral flutes from solid. 
Indexes automatically, no 
special skill required. Write 
for full description on 90 
FS Automatic Universal 
Flute Grinder. 








McKee joined the NBS | 
| staff in 1921 as an assistant me- 
| chanical engineer engaged in re- 
| search on the 


| | Samuel A. McKee Retires 


is a member of Phi Kappa Phi, 
the Society of Automotive Engi- 
neers, the Government Coopera- 
tive Committee on Lubrication, 
the Technical Committee on Lu- 
bricants and Liquid Fuels of the 
Federal Specifications Board, 
the Technical Committee on 
Ball and Roller Bearings of the 
Federal Specifications Board, 
Technical Committee G, Section 
III of Committee D2 of the 
American Society for Testing 
Materials, and the American So- 
ciety of Mechanical Engineers 
Special Research Committee on 


Lubrication. 


| 
WM FILERS 
PROFILE GRINDERS 


DIE 
FILERS 


..- for straight-line 
sharp corner filing, 
' sawing andlapping 


CUT TOOL AND 


BDIE-MAKING iW 


WITH... 





































This low cost 
precision-built unit 
performs all die 
making operations 
at savings up to 
40%. 
complete with motor 
and two overarms, 
No extras to buy. 


Furnished 


Write for illustrated 
Bulletins and Prices. 


PROFILE 
GRINDERS 


. . for high speed 
Precision Grinding 

of curved and 
Irregular Contours 


Standard features 
include 20,000 or 
30,000 R. P. M. 
spindle speeds, 1/2 
H, P. motor, Collet 
Chuck, Compound 
tilting table, built-in 
wheel dresser. Write 
for illustrated 
Bulletins and Prices. 


| RICE PUMP & 


MACHINE COMPANY 


228 N. 12th Ave. * Grafton, Wisconsin 
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1001 Sensational Tool Bargains — 
hi 
’ > R 
i- SHOP BY MAM AT Send for this Amazing 1953 Schupack Month! 
§ SCHUPACK Bargain Catalog Today. Each and 
¥ra- P every item is fully illustrated—you 
AND SAVE can see what you get! It’s crammed 7th Annual 
on, full of Brand New necessities for 
she aay ace tool shops, factories, garages, home 
workshops and hobbyists all over the PRESS 
the | U.S.A. Save up to 50% on abrasives | 
rd of all types, grinding wheels, mount- DIES 
a ed stones, sanding discs, circular 
on saws, rotary cutters, miniature cut- 
ters, power drills, chisels, scrapers, & Zagar 1” collet 
the and hundreds of other items. Write : 
rd, - wire for this money saving cata- STAMPINGS holding fixture 
. og now: . cuts costs in 
ion 
S cente illi 
~ SCHUPACK SUPPLY CO. rove | eee ting 
ssue ee ' 
So- 7331 Cottage Grove Ave. @ Dept. TD-19 e Chicago 19, Ill. 
ers 


“a - | ‘ake, short w- 


depend upon 

















: holding and 


face} aigee. ‘Fie PRESSES indexing nae 


























. . . e 
That's why they’re fast, accurate, so for milling, drilling, 

’ te. W e e . 
adaptable, so easy to operate. Why tapping and grinding 
maintenance is simple. Why initial 
cost is low . . . Often considerable “Skip” the many special set-ups, jigs 

; i and fixtures formerly needed to hold 
savings and improved punch press ond index. Maintain accuracy and close 
; operations are possible if you let tolerances. No vertical movement in 
yeah : closing. Stop insures exact duplication 
-line our engineering staff assist you. of parts. Pipe tap hole provides for 
ling There is no obligation. Simply fur- lubrication of cutting tools and washes 
regal : , out chips. Index any number of posi- 
ping nish the details relating to your need tions from 2 to 25 (4, 6 and 8 divisions 
or problem and if possible send standard). 1’ and 2” sizes. 
samples or drawings of the work. 
| unit You will hear from us promptly. 
ie 
: Sold Exclusively Through 
itions Leading Machinery Dealers 
to 
d Rousselle Presses are Manufactured by 
e 
motor SERVICE MACHINE CO. 
arms, 7627-31 So. Ashland Ave., Chicago 20, Illinois 
| 
buy. 
strated 
Prices. 000 0000000000000 00000000000000000000000000000 000000008 o , yur d leed 
. IMMEDIATE DELIVERY BURNERD CHUCK PRECISION BUILT 64 ee ee a a 
: FROM STOCK MADE IN ENGLAND 4 


also, the Zagar- “Air-O” 


Zagar “Air-O” (air-operated) fixture 
has all basic features above; still fur- 























ther speeds up operation. Control by 
hand, cam, chain or other cycling con- 
nection, All parts are interchangeable. 

. Typical Zagar ruggedness and crafts- 
manship. 1” " sizes. 

® SELF CENTERING GEARED SCROLL meosresert cuvess ¢ a 

e@ Nickel Chrome Steel Pinions & Universal Four Jaw, Two Sets tee! ting Screws, @ xk * 

Ld pan Bay pong ta a oe. a oe Semi-Steel ‘Body. Four Jaw Re- e Ask for Zagar Manual “T-5” 

e o * : versible, Hard Steel Jaws @ aae Sees ad 

e Jaws, Three Pinion Model Size Wt. Ibs. Price made] Sine Wt. the Price @ 

29Y 3%” 334 $ 30.00 _ oe oe 
4 Monet -. “> . Srtes pot rg ~ 37°50 354 3Ys 2% $ co 4 ZAGAR TOOL, INC. 
e 2 sf" 32 26.50 a ; = =o 35C an” 8 18.50 @ 24000 LAKELAND BLVD. 
j, ¥ 5 x od i 
: AS 11% 37.50 | 52Y 74" 29 5.00 | 35BP* | 4° G% 18.00 4 CLEVELAND 23, OHIO 
“ Y, z Y 9” 42 95. 35CBP* 41” . 

4 30BP* 4” 8% 33.50 ow 10%" 62 110.00 34BP* 6” 14 26.50 : 

© sere eft soon | 58 tz 88 150.00 + 

° 8 7%" 25 57.50 30AYBP* 5” 1534 48.50 *Models marked _ -_—. 4 

e 53 9” 43 67.50 | 31YBP* 6” 22 57.50 ty, B.S. §B ZY, TOOLS F 

e ba Hg 4 Ry Soft Jaws — popular 9” and 10” lathes. * or 

s Send for New Catalo e 

4 DE WITT EQUIPMENT CO. 136 Lafayette St., New York (3, N.Y. : INDUSTRY 

e Telephone: WA 5-4048 . and SPECIAL MACHINERY 

SOCOOHOOHSOHSSOSSHHSSHSHSSHSHSSHSHSHSHOSSHHSSHHHHSHOSSOHHHSOOOSE 

SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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Have you 

bought 
your 
copy? 


' “One or Several 
a Are Needed”’ 
in Every Stamping Shop— 





American Machinist 
700 PAGES e 450 ILLUSTRATIONS 
Sections on: Computing press jobs e 
Selecting proper press @ Useful engineer- 
ing tables e Die illustrations @ Complete 
glossary. Plus a service section for Bliss 
presses. $7.50. 


in E. W. BLISS CO. (Handbook Department) | 
1373 Raff Rd. S.W., Canton, Ohio | 
Rush me a copy of the Bliss Power Press 
| Handbook 























T-slot 
Bolts 


The world’s best . . . one-piece, drop-forged—not 
welded—of mild carbon steel, heat-treated, 
head accurately milled for standard tables on lathes, 
planers, boring mills, milling machines. Integral 
washer and nut. Sizes: up to 30”. Typical direct 
prices for 10” lengths: V4 — $1.36; 3 — $1.36; 
4 — $1.58; 7% — $1.89. Write for price list. 


THE O K TOOL COMPANY, Milford 8, New Hampshire 











EISLER 


JIG 


BORING 


CAM Mie 


A SPECIALIZED CAM 


MILLING SERVICE... Ea 

JIG BORING... SPOT 
WELDING... CON- 

TRACT PRODUCTION 


J 0 B oo EXPERIMENTAL 


WELDING DEVELOPMENT 


EISLER ENGINEERING CO., Inc. 


732 So. 13th St. Newark 3, N. J. 





with | 





. Carbide Cutters, from page 81 


tungsten carbide blades of Ken- 
nametal. 


Operation is performed on a 
20-horsepower Cincinnati Hy- 
draulic side mill at 100 revolu- 
tions per minute with the Ken- 
namill projecting about 12 
inches beyond the machine face. 
Feed is 10 inches per minute, 
chip load is 0.010-inch with a 
¥% to 7/16-inch maximum per 
pass depth of cut. Because of 
the limited horsepower and un- 
avoidably excessive cutter over- 
hand, severe vibration was ex- 
perienced when the 12-inch mill 
was first tried. This condition 
was minimized by setting the 
twenty solid carbide blades as 
follows: 


First, ten blades were set up 
in alternate slots with their cut- 
ting end projecting approxi- 
mately 0.032-inch from the cut- 
ter body. Then, the other ten 
blades were inserted in the re- 
maining slots and allowed to 
project approximately 0.040-inch 
beyond the first set. 

To obtain the 9-inch wide by 
13-inch long flat (finish milled 
area), total depth of cut is ap- 
proximately 14%4-inches. This is 
made in five passes with the 
first cut being 7/16-inch deep. 
Each successive cut is made at 
reduced depth as the size of the 
milled area increases. With only 
ten blades doing the cutting and 
the depth of cut decreased for 
each successive pass, the re- 
quired horsepower is reduced 
and vibration minimized. 

After milling four or five 
flats, blades projecting farthest 
from the body are dropped back 
in their slots to permit continued 
milling with the remaining ten 
blades. Thus, in effect, provid- 
ing two cutters in one. 
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“REC” 


ROLL- 
FEEDS 





Precision 
Feeds For 
All Presses 


® Easily installed on any press 
® Can't slip. Reverse instantly 
® Feed in thousandths 
e Maintain original setting. No ratchets 
or pawls to wear down and affect feed 
spacing. 
Write for descriptive literature TODAY. 


ROLL-FEEDS CORPORATION 


Pawtucket, 


Rhode Island 
An Ele 


ctrix Affilate 








At Last!—A Low-Priced Dial Indicator 


CHECK _" IMPROVEMENTS: 
telescoped contacts. Cen- 

on can be instantly changed. 

1/32” is threaded within 











larger 
1/8” contact. No screws to 
bother with. Double faced. 


Simultaneous reading front and 
back. Two non - breakable 
crystals. Being enclosed, chips 
and dirt cannot get in to 
make pointer stick. 

Double faced dial indicator 


complete with cadmium plated 
1/32” 


holder including 
1/8” contacts. 


and 


Black Pentrate ... <oe$6.95 
Satin Chrome . aoee $1.95 
1/32” contact, 1/2” long extension....................$ .15 


SUPERIOR INDICATOR COMPANY 
P. O. Box 734 ROCHESTER 3, N. Y. 


o| Etre 














vntet| [BUCH S 

77} illers 

_| Duplicators STRAND EC 
Die Sinkers }\ | Cutters~- 
Pantographs ||| Blanks 





Write for Literature and Prices 


EDWARD D. STRAND COMPANY 


Box 54, West Side Stoa., Worcester, Mass 














Blades—6” and 12”, stainless steel. 
2. Graduations clearcut, highly. accurate. 
3. Acute angle attachment. 
1. Special detachable base (pat. 
tractor in permanent upright position. 

5. Sturdy wooden storage case. 

Price as described above 

only $47.45 f.o.b. Chicago 


Immediate delivery 


ELMHURST, 
ELMHURST 4818 


pend.) for measuring 
angles from curved surfaces and for keeping pro- 


MERCURY SUPPLY CO. 


410 FAIRVIEW AVE. a ILLINOIS 












FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 








ON 


chets 
feed 


DAY. 
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"M-40-U” 


ALLOY CENTERS 






Give You PRODUCTION-PROVEN 
“DEEP CORE DESIGN” 


Get more for your center dollar with Gorham“‘DEEP CORE 
DESIGN!” “M-40-U" Alloy Centers are PRODUCTION- 
PROVEN in the largest plants. They consistently 


more abuse. Although equal to carbide in wear resist- 
ance, they cost less, are easier to redress. 


And Gorham's exclusive “DEEP CORE DESIGN” allows many more redressings, 
too! A core of “‘M-40-U” Alloy, developed by Gorham expressly for wear, abrasion 
and heat resistance, is induction brazed deep in the shank, after which the 
entire center is finish ground, giving you wear material permanently supported 


! 
by tough shank steel! . N 0T st 
Gorham “M-40-U” Alloy Centers are available A CAP 
with Morse, B. & S. or Jarno taper shanks. Im- <2 


mediate delivery on popular sizes, ‘‘specials” to NO T ie 
dimensions, prices. Send for your copy today. BUT | 


specification. Free literature gives description, 
"DEEP CORE DESIGN” 


Gorham TOOL COMPANY 


[ © “EVERYTHING IN STANDARD AND SPECIAL CUTTING many 
14415 WOODROW WILSON + —DETROIT 3, MICHIGAN ; 


WEST COAST WAREHOUSE: 576 North Prairie Ave., Hawthorne, Calif. 
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outlast high-speed and other alloy centers, stand far - 





solve heat-freat problems 


with versatile Temco bench-type furnace 


RADE 


1600 SERIES 





Step up production, cut costs with Temco electric 
furnaces for heat treating dies, parts, tools, etc. Mod- 
del illustrated above one of eight convenient sizes 
available with either electronic or manual tempera- 
ture controls. Economical, easy to install and oper- 
ate, low cost. Priced from $55.00 to $507.50. Write 


for litera- 

ELECTRIC ture and 
nearest 

FURNACES ¢ealer's 

® name. 


THERMO ELECTRIC MFG. CO., 474 HUFF ST., DUBUQUE, IOWA 











TTe® tretnt Pave 


JIGS & FIXTURES 
@ cdge for euery job 


eon 


FIXTURE KEYS 


QUARTER TURN d) 


SCREW TYPE 


PRESS FIT TYPE 


SCREWS 








a 


SHOULDER 





SCREW 
THUMB NUTS SWING C-WASHERS C-WASHERS 
all sizes carried tn stock 


write for free illustrated catalog 


TIETZMANN TOOL CORP. 


315-317 N. MAIN ST DEPT. A 


ENGLEWOOD, OHIO 





FOSTER precision 


HEIGHT GAGES 
10” to 48” 


Delivery from Stock 


EXTREMELY ACCURATE 

e EXTRA HEAVY BASE AND 
BEAM 

e HARDENED CHROME 

e LARGE ADJUSTABLE VERNIER 
1.225 LONG 

e LONG SLIDES 

e FAULTLESS WORKMANSHIP 

e IN BEAUTIFUL WOODEN CASE 











also FOSTER 
6” to 96” 
Precision Vernier 
Calipers 











WRITE 


FOSTER SUPPLIES CO. 


5252 N. BROADWAY CHICAGO 40, ILL, 





SEE ADVERTISERS INDEX, BACK OF BOOK, FOR INFORM-A-GRAM KEY NUMBERS 
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Q@ezZsede 


SPUR - SPIRAL - WORM - BEVEL GEARS 
GENERATED WITH PRECISION ON MODERN EQUIPMENT | 


Send Samples or Blueprints for Quotation 


, ATLANTIC GEAR WORKS, INC. 
Call CA 6-1440 005.7 LAFAYETTE ST.» NEW YORK 12. N. Y. 





B ATLANTIC 
GEARS 



























For Absolute or Differential i 
Measurement and Layout. \ 


THE NEW MODERN MORA | 
i 


ALL 
SATIN 
CHROME 










VERMER WEIGHT GAGE 


Greatest Precision. @ Heavy Base — Adjust- 
able. Heavy Upright. @ Double-long Vernier. 
11” Long Rigid Scriber — Adjustable in length. 
Figures on Scale Horizontally Arranged. Off- 
set Scriber and Indicator Holding Arm. 


Speeds up and i ti 
while giving complete precision! 


AMAZINGLY LOW PRICE! 


KARL A. NEISE 


AGENT IN U.S.A. 












381 FOURTH AVENUE 
NEW YORK 16, N. Y¥. 
DEPT. TP 














LINDERME 
2-SPINDLE 
ADJUSTABLE 
DRILLING 
HEAD 


Drills, taps metal, wood, plastics. 2- 
minute setup on most ‘drill presses; 
quick, accurate adjustment. Variety 
of models, 42” to 1253” centers. 


The drill spindles are held rigidly in 
position when two nuts are tightened. 

Sturdily constructed. Suitable for 
adaptation to large or small drill 
presses. Models A and B made with 
sleeve. Models C and D with overarm 
adaptation, equipped with guide 








Complete Line of 
PUNCHING and FORMING DIES 
for All Sizes and Makes of 
PRESS BRAKES 


DREIS KR KAU MP 


MANUFACTURING COMPANY 














4392 









RIFFLERS 


GROBET pro- 
duces more RIF- 
FLERS in more 
shapes and sizes 
than any com- 
pany in the 
world. 


Sold Through Leading 
Supply Houses. 






Send for Catalog AF-3 


GROBET 


FILE CoO. of 
AMERICA, Inc. 
421 Canal Street 
New York 13, N. Y 








oan, springs and brackets, mounted 
© a cast-iron base with surfaces 
ground for use of drill fixtures. All 
models can be used for drilling or 
tapping on tapping machine or drill 
press with reversible spindle. Also 
used with standard tapping heads. 


Multiple heads with fixed center dis- 
tances are designed and built to 
meet your requirements. Available 
with GM _ Sleeves, Morse taper or 
drill chucks. 


Write for full information 








SEND FOR FREE CATALOG TODAY QUARTER TURN SCREWS ENGRAVE 
SHOULDER SCREWS 
DOUBLE END 1G FEET RAISED or 
SCREW TYPE JIG FEET 
PRESS TYPE jG FEET SUNKEN 
FLANGED NUTS 
CUT THREAD STUDS = 
TEE-NUTS D 
pred DESIGN 

ABLE STEP BLOCKS 
ray Rarwsens Ea a 
P BLOCK SETS NO KNOBS 
PUNCH PRESS SETS _ KNURLED HEAD SCREWS Model UE Engraver PLASTICS and 


LINDERME ENGINEERING & SALES 
8132 PURITAN DETROIT 21, MICHIGAN 











116 HOLLIER AVE., DAYTON 3, OHIO 










other MATERIALS 
Bran a ra bulletin UE 
H. P. PREIS ENGRAVING MACHINE CO. 


647 U. S. Route 22 Hillside, N. J. 


































IN 11 SIZES 
No. 6 to 1” 
N.C, In all 
S. A, E. sizes. 








You Heed an Extra Hand How to Speed Up Production! 


Here is the faster, more precise way of transferring open and blind screw holes—make savings in “wage-dol- 
lars-per hour’’ of your expensive hands on every job. A die-and-tool maker's tool with many other applica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
—no other tools needed. Get more work now—save money too! 


HEIMANN MFG.,CO. @ URBANA, OHIO 


FOR PRODUCT INFORMATION USE CONVENIENT INFORM-A-GRAM CARD 








HEIMANN TRANSFER SCREW SETS 
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ENGINEERED WHY use 4 operations 


when you can do it in ONE 






















SPIRAL METHOD TIME CONSUMING 
of machining a usual method of machining 
multi-diameter hole a multi-diameter hole 

1 OPERATION 4 OPERATIONS 


¢— First Operation 
+" Straight drill 
primary hole 
Second Operation 
Me « Straight drill 
Counterbore 


ANE Third Operation 
Smooth ny ¢/ Straight drill 

Concentric holes SS end cutting 
DAW 


No burrs 
SH of Femth Operation 
s wu Countersink 
\\ we WN 


Piece part has rough holes and sharp burrs 
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s BO 











Pm 

pro- F TREET © BETROUT oe 

RIF- : 

a (Center below) If you're machining multi- 

—- — es example of 2” diameter holes, you can 

om- 11 around. save valuable minutes with 

the SPIRAL Step Drills. These 
precision Step Drills, made 
from ordinary standard 

ading twist drills, eliminate costly 

\ single operations and at the 

~~ same time assure you con- 
centricity, reamer-like fin- © 

tT ishes andtolerances & 
SPIRAL Step Tool Co., with = 

at specially built machines, © 











Inc THE ONLY PILOT BEARING BUSHING WITH ether rho fet hand 
Ny ABSOLUTE SEAL AGAINST COOLANT AND GRIT! and with two or moe ites. 
SPECIAL COST-CUTTING TOOLS 





ae True—absolutely true—the Jer- PERFORMANCE FEATURES 

/E gens Pilot Bushing provides |* Absolute seal against This exclusive SPIRAL counter- 
; : coolants, grit and dust bore, ground with true radial 

or complete sealing against abra- ‘ 2 relief, will give you maximum 


Bearings can be dis- 
sembled without remov- 
damaging materials entering in- ing housing 

Cartridge - type bearing 
holder provides greater 


tolerance control and longer tool 
life. It can be sharpened in the 
face of the flute many times to Cas 
continue to hold length, finish and 
diameters within the tolerance of 


NI sive grits and dust or other 





= 
Q 


to the roller bearing cavity. 





Amazing as it seems the entr : 

j : . r Saerey the piece part. 
S, of grit into the outer seal ac- * Protects against thrust — 
and tually increases the effectiveness — + as —— 

[ALS ‘ * Tapered bearings can be 

LUE of the seal. Furthermore, this adjusted to compensate 

: revolutionary bushing provides for wear 

C0. greater bearing accuracy—bush- | * Adaptable to receive re- 


movable slip bushings 

















N. J. ing stability and the first long © adoptable te sceceive 
lasting, complete seal in the keys or keyways 
/ roller bearing field. * Can be furnished with & 
shafts to use as pressure Joteal 
SEND FOR CATALOG No. TP-5 rolls 
jol- Phone: 
ca- AP Coa | 1.4) 4) bn © OF LOngbeach 1-9651 
ach 


11106 AVON AVE e CLEVELAND Ly fe)-11@) 5400 N. DAMEN AVENUE @ CHICAGO 25, ILLINOIS 
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2 Ruggedness and the ability to deliver accurate work 
at the top production speed of your machines are engineered into 
every Benco Collet. You can always obtain better products with fewer 
man-hours, at lower costs, when you use Benco Collets on your Automatics 
and lathes. Benco Collets never vary in quality—they are the first choice 


of more leading manufacturers. Select them for your machines and be 
assured of trouble-free operation. The Benco design master collet 
is standard equipment on National Acme Machines. 





4 Always Better Constructed e Accurate Benco Collets, Pushers and Pads 


J Tele) 





RELIEVES FORM TOOLS e RELIEVES CENTER DRILLS 


Worth its Weight in Gold! 
orth its Weight in Gold. 
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D-$ Radial Relief Grinder 


GIVES USERS GREATER LIFE, BETTER 
SERVICE FROM CUTTING TOOLS 


DeS is in use in hundreds of plants helping metal 
working people reduce perishable tool costs. This 
preferred method of relief grinding has now been 
made easy as angular relief and can be produced 
by any good cutter grinder hand. 


Let us send our brochure telling the complete story 
on all models including the motorized DeS at left. 
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DeS GRINDER DIV. 
ROYAL OAK TOOL & MACHINE CO. 


29800 STEPHENSON HWY., ROYAL OAK, MICH. 
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